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The New MultiSync'^ M Series Monitors 
With Revoiutionary GromaGlear™ GRT Technoiogy. 


Whiie the others have been content to merely 
change their monitors, we were bent on changing the 
entire Industry. Introducing the MultiSync M Series 
monitors from NEG - a new generation of monitors 
that will forever change your expectations regarding 
image quality. 

The Multisync M500™ and M700™ monitors are the 

first to incorporate CromaClear, NEG’s patented new 

GRT technology. Similar in design to that found in 

today’s televisions, GromaGlear lets you view text, 

graphics and video with enhanced focus, greater color 

Designed for saturation, better contrast and increased 
■ :' nSL t 

depth and dimension. Simply put, you’ll 

Microsoft 

Windows 95 enjoy the brightest, sharpest, clearest 


images in the industry - Just what you’ve come to 
expect from NEG. 

What’s more, our Video Boost feature automatically 
sets the monitor screen to the optimal contrast and 
brightness level for viewing TV and video images. 
Built-in speakers allow you to customize sound 
for movie, music, games and voice 
conferencing applications. There’s even 
a built-in microphone. 

In addition to PC and Macintosh 
compatibility, the MultiSync M Series 

monitors feature Plug and Play 

\ 

compatibility for Windows® 95 and are 
backed by a 3-year limited warranty. 

The MultiSync M Series monitors from NEG. 
Think of them less as new monitors, more as the 
standard by which ail others will be judged. To 
learn more about either the MultiSync M500 or 
M700 monitors, call 1-800-NEG-INFO. To have the 
information sent to you by fax, simply call 
1-800-366-0476 and request document #157201. Or 
contact us on the Internet at http://www.nec.com. 

SEE, HEAR AND FEEL THE DIFFERENCE: 
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Save $800 on 

Macromedia Director 4 . 0 . 

Get Oracle Media Objects instead. 
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With Personal News, 
viewers can customize 
their own news service, 
and retrieve news from 
archives. It was devel- 
oped in cooperation 
with CNBC, and 
authored in OMO. 


Virtual Journeys, 
a language-learning 
program from 

Gessler Publishing Co., Inc. 
was authored in OMO. 


IP 2 

purchase 

Slur Trek VI: Tho C^tuliNCtiverod C«Hintr\ civuru»jiy of )*«n%n»i»unf P»clttre^» 


Logica Interactive 
Video Environment, 
for video-on-demand, 
was authored in 
OMO. Courtesy of 
Paramount Pictures. 


The GRP Collection, 
from N2K, Inc,, 
combines a jazz music 
sampler featuring 
labels like Decca and 
Chess, with a 
cataloglorder 
application. It was 
authored in OMO. 


CD-Now 
is a music catalog 
shopping application 
which allows users to 
preview, sample and 
purchase cassettes 
and CDs. It was 
authored in OMO. 



Director is great for authoring CD-ROMs. So is Oracle Media Objects. But OMO is also the only tool which will let 
you author exciting applications that can be distributed across networks: from LANs to the Internet to ISDN 
and interactive TV. Director won’t. And OMO allows easy access and manipulation of relational data. 
Director doesn’t. Director costs about $900. For a limited time, get OMO for just $99*. Call 1.800.633.0726. 
Or download a free trial version at http://www.oracle.com/ 


To join our New Media Alliance developer program contact us at 
1 . 800 . 633.0687 or via the Web at http://www.oracle.com/ 
’These prices are only available in the United States. 
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Cover photo: Paul Haggard. Images courtesy of Industrial Light & Magic 


CASE STUDY: REFLUX COMICS 

1 low Inverse Ink integrates knng I'u movies into its erossplattonn 
(M)-IU)M eomie hook series under ineredihly tight budgets with a 
very small staff' and meets quarterly deadlines, no less. 


MASS STORAGE SOLUTIONS 

Interaetive media prodiietion would not he possible without vSr>Sl, 
IDh, 1)/Vr, RAID arrays, sneaker net, or oflline storage systems of 
gigantie proportions. I. earn how to make sense of the myriad ot^tions 
available for arehiving and retrieving mass quantities of digital data. 


THE STATE OF THE DELIVERY PLATFORM 

Tacts, figures, analysivS, and zombie tales for developers porting titles 
from PC' to game console, working on educational titles for the K-12 
marketplace, and thinking about the delixery medium du jour. 


lA SERIES: BUILDING A WEB SITE 

(Alstom text effects via lava applets, code and all, t)lus a critical look 
at Symantec’s T.spresso programming environment. 


FRAMES OF REFERENCE 

Cdiris Meyer on virtual video decks 


SLIMY HACKS & CHEAP TRICKS 

1 lot ti|)s for clean, hug-free code by John Worthington 


INTERACTIVE NOISE 

David Javelosa breaks the silence and explains how 
to use the audio authoring tools for the vSega Saturn. 


ANIMATA 

Mark (liamhruno givAxs you a behind the scenes look 
at the slate of the art in Alias/Wavefront 31) graphics. 


lA REVIEWS 

Prime )Matic Director [dug-in, Tlectricl mage 2.5 for Mac and Softimage 
31) 3.0 for WinN'f animation systems, and Adobe PageMill Web 
authoring tool. 


NEW GEAR 

Ray Dream plug-ins, CAD file translation, 
NuBus-to-PCl connectors, free Cd)-R soft- 
ware, an MPTX'i-2 card, and the attack of 
the killer workstations. 


12 RUN TIME 

Acquisition fever runs rani[)ant and the meik 
ing of the latest incarnation of Zork. 
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W I T € H CRAFT 

and other 

ESSENTIAL SKILLS 

T here was a time when those who attempted to divine the future bought themselves a quick 
ride in a Salem dunking stool. These days, such antics buy cars with names like Lexus 
and Mercedes and BMW for the guys practicing the arcane art of market analysis. Crystal 
balls and tea leaves have been replaced by NDAs, analyst briefings, and one-on-one interviews 
\vith captains of industry. Megabucks reports have taken the place of the astrological chart. 

And while the forecasting methods are more scientific, the predictions don’t necessarily carry 
any more certainty than a reading from the Psychic Friends Network. 

Nevertheless, interactive media development, with its lengthy production cycles, is work that 
requires you to anticipate market conditions years in advance. Misjudge the expectations of your 
customers by failing to predict the technology du jour at your scheduled release date and, well, 
you can wave good-bye to that fancy car as the repo man hauls it away. 

I mention all this because this issue of Inter Activity ofiers some crystal ball gazing, genuine 
glimpses of the shape of things to come, and an unusually high concentration of hands-on eval- 
uation of said things. 

In the crystal ball department, contributing editor Omid Rahmat wades through facts, figures, 
and market share statistics related to all manner of delivery platforms from game consoles to 
PCs to the Internet. If his predictions don’t surprise you, the numbers might. Check them out 
on page 39. 

As for the shape of things to come, consider the numerous fronts on which incredible changes 
are taking place. First, SGI, Microsoft, Apple, and a lot of hardware vendors want to own the de- 
velopment platform market. That means they want your business. According to our own market 
surveys, roughly 50% of you professional developers are building titles on Mac and/or V\findows/DOS 
machines, v\Me 16% use SGI boxes. Microsoft launched its first salvo in the battle with an aggressive 
campaign that bundles Softimage 3D with a number of Windows NT workstations (see page 74 
for details). SGI answered by announcing their Maximum Impact series with similarly amazing 
bundling deals (page 17), an authoring environment, and an asset management system on which 
they’re “working closely with Apple.” Aside fi*om the announcement of RAVE, Apple’s new cross- 
platform 3D API, this is the only indication we’ve seen that Apple is aware that the market they 
once ruled is being usurped (stay tuned). 

Meanwhile, Web authoring is a hot topic. It seems that anyone vdth an interactive authoring tool 
is announcing a runtime plug-in for Netscape 2.0 and talking about Java programming environments. 

So in addition to taking an in-depth look at Softimage 3D 3.0 for NT, the first of many NT power 
tools for developers (page 68), we present a critical look at Adobe’s PageMill Web authoring tool 
(page 76) and another installment of our “Building a Web Site” series on Java applets (page 53). 
For good measure, we’ve thrown in technical editor Guy Wright’s treatise on current and emerging 
mass storage technologies (page 26), a tutorial review of Electricimage 2.5 (page 58), and a look 
at Sega’s proprietary audio development tools (page 88). 

Speaking of Guy Wright, I’d like to welcome him as a full-time member of the InterActivity 
staff. Guy had been contributing to these pages in his spare time, while his day gig was running 
the development side of Miller Freeman’s in-house CD-ROM department. Previously, he was 
technical editor of OS/2 magazine and before that the founding editor of Amiga World. He still 
operates a CD-ROM development house. 

Two last points of interest The winged guy on our cover was designed and produced by Industrial 
Light & Magic on both the Irix and WinNT versions of Softimage. And Chris Landreth’s The End, 
profiled by Animata columnist Mark Giambruno on page 94, was nominated for an Academy 
Award just before we went to press. We wish him luck — though by the time you read this, we’ll 
all know who got the Oscar. 

Enjoy. 

Dominic Milano 
Editor 
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NEW BLI1Z FEEirURES 

0 Full Support for Apple s QuickDraw 3-D 
^Su_ 

0 Support for 3DMF file format 
# Support for3-D Virtual 
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Assi 

immediately acts as a browser 
# Support for newtnultiprocessor 

architecture and PCI hardware agceleration 
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With its award-winning 

array of powerful modeling, 
rendering and animation 
capabilities, StudioPro 1.5 is an 
essential tool for creative 
professionals. Its truly intuitive 
interface makes StudioPro easy 
to learn and use. Create 
stunning 3-D images and 
animations. Push and pull 
vertices of a model in the 3d 
Sculpter. Make models warp, 
twist, bend, or animate over 
time. Add special effects like 
Explode, Shatter, Atomize and 
Bounce. StudioPro is used by 
creative professionals worldwide 
for multimedia production, 
entertainment, print work 
and more. 


And 

available 

for Power PC only: 

StudioPro BLITZ (version 1.75) 
with full support of QuickDraw 
3-D. Edit and manipulate fully 
textured models in realtime. 
Create virtual walkthroughs 
using the built-in Quick Lime VR 
capabilities. Integrate projects 
with other creative tools using 
3DMF support — the standard 
3-D file format from Apple. 
Easily create 3-D scenes for the 
World Wide Web (WWW) with 
Virtual Reality Modeling 
Language (VRML). Assign a URL 
address to a texture and the 
model instantly acts as an online 
browser. With support for 
hardware acceleration and 
multiprocessing architecture, 
StudioPro BLITZ brings 
workstation performance to 
the desktop. 
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STRATA 

1-800-STRATA3D 

For Academic Pricing, call; 

1-800-531-3227 

http://www.strata3d.com 
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YOU re a 

penny-pinching 

tightwad 


Media 
100 qx 


QuickTime 


for under 


It’s QuickTime? It directly M 

K > 'V'1" r "* 

controls Adobe Premiere? W i :: 

It’s broadcast quality? ^ ^ 

It’s under 5,000 bucks? S ' 

It’s Media 100 qx. The 
next astounding machine Jwbm 
from Media 100.® It’s designed for all you creative 
types out there who want to use QuickTime and 
Adobe Premiere to turn out some truly outstanding 
video that’s ready to broadcast to the world. The 
price is right, the machine Is right. Now, stop read- 
ing this ad and go to the phone. Call now, today, 
this second, immediately. 1 - 800 - 832 - 8188 . 
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Web Decency 

In our March ’96 issue, Robert Gelman urged 
readers to make their opinions heard on the eve 
of the Communications Decency Act amendment 
to the Telecommunications Bill. So far, we’ve re- 
ceived only two responses. Which tells us that 
either you’re voicing your opinions elsewhere, or 
developers aren’t concerned. 

A s a parent, I believe that certain material 
should be kept from those of an impres- 
sionable age. However, I think it’s a parent’s job 
to oversee what our kids are doing. Unfortunate- 
ly, too many federal agencies have stepped in 
to tell us how to raise our children and that we 
are not allowed to discipline our children the 
way we see fit. If at all possible, those providing 
adult material should be careful as to who they 
allow into their sites. 

I disagree with government involvement but 
I believe that we in the Internet community, not 
the government, have an obligation to control 
the environment we have established. 

Dave (no last name given) 
via the Net 

J an. 31, 1996, one day (actually one and one 
half days cuz time zone) before U.S. Congress 
finally spit out that telecom bill to President Clin- 
ton, Japanese police went to the offices of a 
Japanese Internet service provider, Bekkoame, 
and to two of its users’ homes for the criminal 
investigation of pornographic material ex- 
changed through its Web site. Several hard drives 
and machines were confiscated. Japanese TV sta- 
tions and newspapers rushed to cover this in- 
cident because it was the first negative story 
about the Internet. 

Bekkoame is still able to run their server and 
is expressing the importance of morality and 
freedom in their statement of Feb. 1, 1996, 
(http: / / www.bekkoame.or.jp / info / osirase.html) . 
They are also trying to continue their non- 
restriction policy, but it seems the police are 
closely monitoring the site. This incident wor- 
ries many online users in Japan, because until 
this time they were not aware that such en- 
forcement really happens in Japan. Some users 
are starting to consider using encryption, and 
some providers like AsahiNet have started 
showing a good-boy attitude, as shown in their 
statement (http://www.asahi-net.or.jp/ 
asahinet/ attention-j.html). By the way, these 
statements are written only in Japanese. 
Gohsuke Takama 
Japan 
via the Net 


Gould Rules 

A S with the first three issues of InterActivity, 
I had no hesitation in purchasing your Jan- 
uary ’96 issue. To my relief, it was once again 
worth every cent. Eric Justin Gould’s column on 
Interface Design entitled “Connecting Partic- 
ipants to Content : Five Styles of Engagement” 
was superb. I have been looking for books and 
articles on interface design for ages, and either 
they were too simple or simply too expensive 
to buy. 

The article was concise, understandable, and 
contained excellent information on the different 
styles of interface, as well as ideas for implemen- 
tation. I look forward to future installments on 
this topic. 

Grant Young 
via the Net 

BeBox Bits 

B y strange coincidence, the March Inter- 
Activity showed up moments before my 
BeBox arrived. 1 very much enjoyed John Wor- 
thington’s column on programming the BeBox 
and am really glad to see a major magazine 
like InterActivity paying attention to the Be 
computer. 

Arne Claassen 
Duthie Associates 
via the Net 

G ood article on your BeBox experience — 
sounds like an interesting platform. Here 
are further suggestions on debugging multi- 
threaded code from someone who has created 
and squashed many perverse timing bugs in 
his time! 

Debuggers are pretty lame for multithreaded 
apps because they change the timing. 

printfO is the way to go, but having a central 
print semaphore does the following: 

• Prints all your messages out cleanly. 

• Creates priority inversion, because all tasks 
that use printfO are now queued on a single sys- 
tem resource. (Sort of like having rich people 
wait in the bread lines like everyone else — a 
worthy ideal in itself, but unfortunately not re- 
alistic . . . but that’s another discussion.) This 
has the effect, in many cases, of masking out 
timing problems that would otherwise be im- 
mediately obvious. 

Effective ways to use printfO include: 

• Have all the printfQs come out simultane- 
ously, but use small messages. 





COMPREHENSIVE 
guide TO 3RD 

party audio 


printf("Dl 9_%f\n",myfloat); 

is much less likely to be broken up than 

prinff(" *** Debug point nineteen *** myfloat = 
%f\n\n",nnyfloat); 

• Use setbuf(stdout,0) & setbuf (stderr,0) to 
ensure that the compiler doesn’t use C buffer- 
ing (characters are flushed right away). This 
is crucial, because without it the display of 
characters will lag behind when the actual 
printf is performed in the code, which can be 
very confusing. 

• Use a combination of timestamps and dif- 
ferent standard out/ standard error paths for 
each task — you avoid garbled printfO s, and you 
can follow the timing of everything exactly. The 
following macro, although not beautiful, may 
be helpful. 

int debug = 1 ; 
time_t globaltime; 
char timestr[80]; 

#define TRACE(v,x) if (debug >= v) \ 

{\ 

time(&globaltime); \ 
spri ntf(ti mestr, "%s" ,ctime(&globalti me));\ 
timestr[strlen(timestr)- 1 ]=NULL;\ 
fprintf(stderr,"%s ... %s\n", timestr,x);\ 

} 

Of course, it is a testament to the quality of 
my initial work that I got good at these. Hope 
they’re helpful. 

Brad Dobson 
Varian 
via the Net 
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Car-ections 

I n an otherwise fine article, on page 35 of your 
January 1996 issue there appears an article 
called “Shell Oil's Dancing Cars." In it, some im- 
ages from Viewpoint DataLabs are shown. In 
the body of the page in Figure 4, the author 
shows a texture mapped view of the same car, 
distorted by software, but says: “The car started 

life as a regular Cadillac " The car pictured 

(wireframed in Figure 1), is actually the classic 
'57 Chevy. 

Otherwise, great magazine. Good articles all 
around. Aloha oe! 

Brian Weaver 
GraF/X Studio 
via the Net 

Actually, RJGreenberg Associates told us it was 
a Caddy, but our own Viewpoint catalog showed 
no such animal. So we grabbed the wireframe 
’57 Chevy. As you noticed and Viewpoint con- 
firmed, the Chevy was the dataset used in the 
commercial. 


Quick (VR) Fixes 

I enjoy your fine magazine and found the 
QuickTime VR article in March to be a good 
one, but the QuickTime VR sequence printed on 
pages 36 and 37 was mistakenly attributed to 
Mike Radu when, in fact, I created it. 

David Palermo 
Systems Engineer 

Publishing/ New Media/ Entertainment 
Apple Computer 

Oops. Thanks for bringing the mistake to our at- 
tention. Looking at Apple’s site now, it’s easy to 
see how the mistake happened. Directly above 
your entry is Michael Radu and Metech’s link to 
a step-by-step tutorial on using Bryce. We simply 
confused the names. Our apologies. 

Crush Credits 

T hanks for creating a valuable resource for 
the multimedia/Web development com- 
munity. Inter Activity is an excellent publica- 
tion. But in the sidebar article on page 30 of 


“The Making of Crush,” you spelled my name 
wrong. It should be Marvin, not Martin, Scaff. 
Also when I originally spoke with the author I 
gave her the names of the engineering team at 
HOT that finished the product. They are Damien 
Miller, Seth Restaino, Paul Czyzewski, and zuzu 
P Spadaccini, who led the project until the alpha 
release. The article made it sound like I should 
have a cape and a big S on my chest, but in re- 
ality I had the help of a very competent team, 
without whom Crush never would have shipped. 
Marvin Scaff 
Director of Engineering 
Hands-On Technology ^ 


CORRESPONDENCE 


email: interactivity@mfi.com 
snail mail: Point of View, InterActivity 
411 Borel Ave., Ste. 100 
San Mateo, CA 94402 
^ , fax: 415.655.4360 
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Search, preview and instantly download photos, illustrations, objects 
ond people, fonts, maps, works of art, and directories, while 
online, frojn Q selection of nearly 400^000 content components. 
License fees low as $30 for images used in multimedia. 


publishers depot® 


for more information call: 

1 - 800 - 764-7427 


http://www.publishersdepo 

t.com 


REGISTER NOW! FREE ACCESS UNTIL JULY 1, 

for qualified creative professionals 

. 1996 


READER SERVICE NO. 5 


MAY 1996 INTERACTIVITY 9 












^ best images ^ 
selected from 
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High Resolution & Ro yaaty Free 

^KodakPhotaCDFo^^ 

PC & Mac Compatflhie 
Ideal for D^ldtop Publishing 


Great Works of Art.- 
Groups & Figures 


Great Works of Art: 
Engravings 


Great Works of Art: 
Art of Antiquity 




This Month's 
New Releases 


Great Works of Art: 
The Orient 


5v 


Great Works of Art: 
Art of America 


Great Works of Art: 
Landscapes 


Great Works of Art: 
Impressionists 
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• HIGH RESOLUTION - 5 resolutions from 128 X 192 up to 2048 X 3072. 
Each image is approximately 18 megs (uncompressed) 

« COLOR FUNCTIONALITY - Grayscale, 16 colors, 256 colors or RGB (24 bit) 

• EXPORT FILTERS - Windows : TIF, BMP, EPS, PCX or GIF. 

Macintosh : TIFF or PICT 

• COMPATIBILITY - Can be read by any CD-ROM player 
(XA support not needed) 


Great Works of Art: 
Studies of the Masters 


Ballooning 


Comprehensive 
Utilities Inclyded: 

• Corel Photo CD Lab 

• Corel Mosaic Visual File Manager 

• Corel Artview Screen Saver 

• Corel CD Audio 

• Windows Wallpaper & Flipper 
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Recreational Activities 
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England 




EMS Rescue 


People at Work 
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Animals 


Predators 

North American Deer 
Wildlife Babies 
African Birds 
Dolphins & Whales 
African Wildlife 
Pedigree Dogs 
Pedigree Cats 
Animals Close-up 
Mammals 


People 


Indigenous People 
Beautiful Women 
Fashion 
Lost tribes 
People II 
Women in Vogue 
Hairstyles 

Women of the World 
Men of the World 
Traditional World Dress 


Select Photos 


Exotic Cars 

Women by Jack Cutler 
Dawn & Dusk 
High Speed Action 
Success 
Mammals 
Carrier Aviation 
People at Work 
War 

Alien Landscapes 


c-n w<ri • 


Li 


Great Works 
of Art 


Portrait'^ 

Stiidir's of the 'blasters 
the ( )rient 

Orf>///)s t'k 

I aiubt apr\ 

Dukh V/.is/fTs 
\rt of \nti(fiiit\ 

I ngrax ing^ 

\rl of Xnurii a 
Impre'^^ioni'^l'^ 


$ ATTENTION $ 

PROFESSIONAL PHOTOGRAPHERS 

If you are a professional 
photographer interested in having 
your photographs published in the 
world's leading photo CD-ROM 
collection, please call 

1-613-728-0826 ext. 85080 
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We ship 


standard overnight shipping 
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Or order via Internet! 
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Entei the Corel S3. 000.000 
World Design Contest' 
iSeptemher '95 to July '96) 

To receive a faxed copy of the 
contest rules and an entry form, 
please call. 1-613-728-0826. 
ext 3080. Document « 1125 
To leave a message: 
1-613-728-0826. ext. 81609 
To send a Lax 1-613-728-2891 


http:; www.corel.com 

Call now for faxed literature! 
1-613-728-0826 ext. 3080 
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Action Sailing 

Brazil 

Doors of San Francisco 

Guatemala 

Los Angeles 

Patterns 

Spirit of Buddha 

African Antelope 

Bridges 

Egypt 

Hawaii 

Mayan & Aztec Ruins 

People 

Sunsets & Sunrises 

African Specialty Animals 

Butterflies 

Elephants 

Hawks & Falcons 

Meso America 

People of the World 

Swimming Canada 

Air Shows 

Cactus Flowers 

Endangered Species 

Helicopters 

Mexico 

Perennials in Bloom 

Textures 

Alaska 

California Coasts 

English Countiy Gardens 

Holland 

Mexico City 

Peru 

Thailand 

Alaskan Wildlife 

California Parks 

Exotic Cars 

Hong Kong 

Military Vehicles 

Polar Bears 

Tigers 

American National Parks 

Canada's East Coast 

Fantasy Backgrounds 

Horses 

Models 

Portrait of Italy 

Trees & Leaves 

Annuals for American 

Candy Backgrounds 

Fields 

Ice & Frost 

Monaco 

Predators 

Tropical Plants 

Gardens 

Canoeing & Kayaking 

Fiji 

Ice & Icebergs 

Mountains of America 

Rajasthan, India 

Tulips 

Apes 

Caribbean 

Finland 

Images of Death Valley 

Mushrooms 

Religious Stained Glass 

Turkey 

Arabian Horses 

Caves 

Flowering Potted Plants 

Images of France 

Native American Ruins 

Reptiles & Amphibians 

Turkey II 

The Arctic 

Cheetahs, Leopards & 

Flowers 

Images of the Grand Canyon 

Nature Scenes 

Residential Interiors 

Undenwater Life 

Arizona Desert 

Jaguars 

Flowers II 

Images of Thailand 

Nesting Birds 

Rhinos & Hippos 

Underwater Reefs 

Australia 

China 

Fighter Jets 

Images of Turkey 

New Mexico 

Rome 

Vegetables 

Austria 

China & Tibet 

Firework Photography 

India 

New York City 

Roses 

Wales 

Auto Racing 

Christmas 

Fireworks 

Indigenous People 

New Zealand 

Rural Africa 

Waterfowl 

Autumn 

Churches 

Fishing 

Insects 

New Zealand II 

Rural France 

Waterfalls 

Aviation Photography 

Cities of Italy 

Food 

Insects II 

North American Deer 

Russia, Georgia & Armenia 

Western Canada 

Backyard Wildlife 

Coasts 

Foxes & Coyotes 

Ireland 

North American Wildflowers 

Sacred Places 

Wild Animals 

Bald Eagles 

Coins & Currency 

France 

Israel 

North American Wildlife 

Sailboats 

Wild Sheep & Goats 

Bali, Indonesia 

Commercial Construction 

Fruits & Vegetables 

Italy 

Northern California 

San Francisco 

Wildlife Babies 

Barnyard Animals 

Cougars 

The Galapagos 

Japan 

Ocean Life 

Sands & Solitude 

Wildlife of Antarctica 

Barns & Farms 

Croatia 

Germany 

Japan II 

Oil Paintings 

Scotland 

Wildlife of the Galapagos 

Bears 

Czech Republic 

Glaciers & Mountains 

Korea 

Old Singapore 

Ski Scenes 

Windsurfing 

Beneath the Caribbean 

Death Valley 

Grand Canyon 

Kyoto 

Orchids of the World 

Skiing in Switzerland 

Winter 

The Big Apple 

Denmark 

Grapes & Wine 

Lakes & Rivers 

Oregon 

Snakes, Lizards & 

WW II Planes 

Birds 

Deserts 

Great Silk Road 

Land of the Pyramids 

Ottawa 

Salamanders 

Wolves 

Birds II 

Divers & Diving 

Greece 

Landscapes 

Owls 

Soldiers 

Yellowstone National Park 

Bonny Scotland 

Dogs 

Greek Isles 

Lions 

Pacific Coasts 

Southeast Asia 

Yosemite 
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Acadian Nova Scotia 

Canoeing Adventure 

Fabulous Fruit 

Java 

New Guinea 

Rustic Quebec 

Theater 

African Birds 

Car Racing 

Fashion 

Jersey Channel Islands 

New York, New York 

Sailboarding 

Tools 

Air Force 

Castles 

Fire Fighting 

Kenya 

Night Scenes 

Sailing 

Tour Through Europe 

Alps in Spring 

Cats & Kittens 

Fish 

Kitchens & Bathrooms 

North American People 

Sand & Pebble Textures 

Trains 

Amateur Sports 

Caverns 

Fitness 

Lake District, England 

Northern Wilderness 

Scenic Austria 

Trains of the World 

Antique Postcards 

Chicago 

Flowers Close-up 

Landscape Backgrounds 

Northwest Africa 

Scenic Japan 

Tropical Sea Life 

Arthropods 

Classic Antarctica 

Foliage Backgrounds 

Landscapes of the World 

The Oregon Trail 

Scenics 

Under the Red Sea 

Artist Textures 

Classic Aviation 

Freestyle Skiing 

Light Textures 

Painted Textures 

In Shakespeare's Country 

Underwater Photography 

Asian Wildlife 

Clouds 

Frost Textures 

London, England 

Paris 

Sheet Music Cover Girls 

Utah, Color Country 

Autumn in Maine 

Coast of Nonvay 

Fruits & Nuts 

Lost Civilizations 

People II 

Shell Textures 

Valley of Fire 

Aviation Photography II Barbecue 

Colorado Plateau 

Fungi 

Lost Tribes 

Performance Cars 

Sierra Nevada Mountains 

Victorian Houses 

& Salads 

Colors & Textures 

Garden Ornaments & 

Marble Textures 

Picturesque Paris 

Sights of Africa 

Virgin Islands 

Bark Textures 

Colors of Autumn 

Architecture 

Martial Arts 

Polo 

Solitude 

Wading Birds 

Beaches 

Construction 

Gardens of Europe 

The Masters 1 

Portrait of Alaska 

Space 

Washington, D.C. 

Beautiful Bali 

Copenhagen, Denmark Cowboys Greek Scenery 

The Masters II 

Portugal's Countryside 

Space Scenes 

Washington State 

Beautiful Women 

Creative Crystals 

Highway & Street Signs 

The Masters III 

Prague 

Spectacular Waterfalls 

Water Sports 

Belgium & Luxembourg 

Creative Textures 

Hiking 

The Masters IV 

Prince Edward Island 

Speedo ® Swimsuits 

Waves 

Berlin 

Cuisine 

Historic Virginia 

Mediterranean Cruise 

Quebec 

Spice & Herb Textures 

Weddings 

Beverages 

Decorated Pumpkins 

Holiday Sheet Music 

Mexican Holiday 

Rafting 

Sports & Leisure 

Whitetail Deer 

Bhutan 

Desserts 

Horses in Action 

Middle East 

Rainy Nights 

Spring 

Wildcats 

Bobsledding 

Devon, England 

Hot Air Balloons 

Military Aircraft 

Recreational Sports 

Steam Trains 

Wildlife Paintings 

Bonsai & Penjing 

Dog Sledding 

Hunting 

Montreal 

Reflections 

Studio Models 

Women in Vogue 

Botanical Prints 

Dolphins & Whales 

Images of Egypt 

Morocco 

Reflective Effects 

Sunsets Around the World 

World Landmarks 

British Motor Collection 

English Countryside 

Industry & Transportation 

Mountains of Eurasia 

Rocks & Gems 

Surfing 

Yemen 

Canada 

English Pub Signs 

Interior Design 

Namibia 

Rodeo 

Sweden 

Zimbabwe 

Canada, An Aerial View Canadian 

Everglades 

International Fireworks 

Nature's Textures 

Romance of France 

Tall Ships 

Zion National Park 

Farming 

Everyday Objects 

Ireland II 

Navy SEALS 

Royal Military Parades 

Textile Patterns 


Canadian National Parks 

Exotic Hong Kong 

Jamaica 

Nepai 

Rural England 

Textures by James Dawson 


Canadian Rockies 

Exploring France 

Japanese Gardens 

Netherlands 

Russia 

Textures II 


Other individual titles 

available M 






$89995 


Titles also 
available 
individually 


Abstract Designs 
Abstracts & Patterns 
African Wildlife 
Agates 

Agates, Crystals & Jaspers 
Alien Landscapes 
Alligators, Crocodiles & 
Reptiles 

Ancient Architecture 
Ancient Carvings & Designs 
Animals Close-up 
Army 

Australia's East Coast 
Beautiful Roses 


Bobsledding 

Boston 

British Columbia 
Canada Games 
Car Backgrounds 
Cards 

Carrier Aviation 
Children of the World 
Children's Toys 
Classic Aircraft Illustrations 
Classic Aviation II 
Classic Aviation III 
Classic Cars 
Coastal Landscapes 


Color Backgrounds 
Colors & Textures 
Contemporary Buildings 
Contemporary Fabric 
Dawn & Dusk 
Eastern Europe 
Exotic Tropical Flowers 
Fashion Show 
Fields & Streams 
Fighter Jets 
Firearms 

Flags of the World 

Florida 

Food Objects 


Food Textures 
Forests & Trees 
Fractals 
Glamour 

Great Works of Art: 
Dutch Masters 
Great Works of Art: 
Portraits 
Hairstyles 
High Speed Action 
Histology 
Historic Battle 
Re-enactments 
Historical Monuments 


Indonesia 

Industry 

Intimate Landscapes 
Landscape Backgrounds 
Light Textures 
Mammals 
Marine Life 
Masters III 
Masters IV 
Merchant Marine 
Merchant Ships 
Molecules 
Monument Valley 
Moths & Butterflies 


Museum China 
Museum Dolls 
Museum Furniture 
Museum Glass 
Museum International Toys 
Museum Tools 
Museums of Ottawa-Hull 
O Canada 
Office Interiors 
Ontario 
Orchids 

Parades of the World 
Patterns in Stone 
Pedigree Cats 


Pedigree Dogs 
Pill Backgrounds 
Plant Microscopy 
Police Tactical Unit 
St. Moritz 

Textures by Frank Scott 
Textures II 

Women by Jack Cutler 


$1 400* 
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Volume Sets - 25 CD-ROMs in each set 


ANIMALS & NATURE 

LEISURE, TRANSPORTATION & ARCHITECTURE 

PLACES AROUND THE WORLD 

SCENIC SITES 

CITIES & COUNTRIES 

ANIA^AL LIFE 

NATURE 


8. PEOPLE, PLACES & THINGS 

9. OCCUPATIONS & LEISURE 

10. BACKGROUNDS, SCENERY & FOOD 

11. LAND & SEA 

12. TRAVEL DESTINATIONS 

13. TEXTURES, BACKGROUNDS & OBJECTS 


n29m* 


Plastic collector case 
now available - 

$ 4095 * holds up to 
200 CDs 
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A NEMESIS IS MADE 


Popular consumer-oriented online services such 
as America Online, CompuServe, and Prodigy 
are evaluating their current content providers in 
terms of their value and being more selective of 
the providers they sign up. Content providers may 
be given the boot if they aren't profitable. Ideally 
this will motivate content providers to be more 
creative. Future business deals are likely to be 
affected by this move. Online services may invest 
more in the partnering companies in return for 
a controlling interest. . . .Manley & Associates, 
developer of interactive educational and enter- 
tainment software, was acquired by Electronic 
Arts and will henceforth be known as Electronic 
Arts Seattle, Inc. The CEO of Electronic Arts, Larry 
Probst, disclosed that this latest acquisition is one 
step in a long-term strategy to acquire creative 
talent. Manley indicated that the consolidation 
was motivated by a need for more capital to invest 
in 32-bit technology. . . .Dataware Technologies 
acquired Ledge Multimedia in a move to offer 
more Internet and CD application^ Ledge is re- 
sponsible for developing specialized multimedia 
applicoHSi^ for companies such as Philips Media, 
Houghton Mifflin, and public TV station WGBH 
of Boston, Massachusetts. Recently, Ledge an- 
nounced Gutenberg II, a multimedia publishing 
system based on a suite of proprietary tools for 
developing low high production value multi- 
media products on o Match? Sumeria, 
and Magic nave ogr^ to coi 

labordfe oh marketing and development to take 
odvanfe^ ot Fujitsu's strength in Japan; The 1^^ 
will be dh products, high capacity disk for- 
mats, and Internet distributio1i/;%^ Corporate 
^ Vision Inc. (CVI) has signed a letter of intent to 
purchase Inter Acfi^ Media (lAM). Jhe deal gives 
(^.holding 1CX)% of InterActive Media's common 
pfock lAM undisc^^S5rr£inatioh 

I, of co^otH Stock in CVI, Bdhlc®ft)iiies develop 

^ carpordfe mulfimecyiales and trainStg pili 

Mi^o^ ealitv 

will becorhl cT aiSidiary of Rom TeA i^xchange 
I for 1 .3 million shares of^Rom Tech common stock 
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Continued on page 14 


B e prepared for panoramic views, lots of texture, and a sense of the macabre. Wait, did you 
say Zork? The infamous series of text-based Zor/c games has a long history, including being 
the first interactive computer game on the market. The creators of the newest game, Zork Nemesis, 
have gone over the top to bring their audience an immersive adventure mystery with plenty of puzzles 
and graphics that far surpass their last effort. This time, 3D allows the player to become surrounded 
by the game, at least as much as possible while using a monitor with a mouse and keyboard. 

The people at Activision, publisher of the Zork series, have a secret weapon — the Z- Vision engine. 
"No one has ever used this," says Cecilia Barajas, the producer/director of the game. "Other people 
have done similar stuff — Apple's QuickTime VR in The Star Trek Technical Manual, for example 
— but never in an adventure game." The difference? The degree of interaction in a 3D environment. 
Z-Vision is a 360-degree surround technology that incorporates a scripting language for 3D navigation. 
To determine the look she was aiming for, Barajas studied the competition. The successful elements 

she gleaned included a 
seamless interface in 
Mysf, beautiful artwork 
in Gadget, and a level of 
interaction in Doom that 
Zork had yet to achieve. 

Z-Vision evolved nat- 
urally from Barajas's 
brainstorming. Program- 
mers had to account for 
3D graphics, rendering 
time, five playing levels, 
user interface, all the 
puzzles, and the logic 
needed to support them. 
The programmers 

wrote the engine in C++. The beauty of the tool is its flexibility. "Z-Vision can do the panoramas, 
display flat images, animations, play sound and animation in sync. With this tool, you're not aware 
that you're playing an animation," says Laird Malamed, technical director/wizard for Zork Nemesis. 

During the past 1 8 months, the Zork team put in long days and late nights with plenty of brainstorming 
sessions to fuel their creativity and ingenuity. Inhouse, 26 employees made up the Zork force, and 
the project employed three art houses which involved more than 20 artists. Of course, all of this 
didn't come cheap. Activision called this a "multimillion dollar production." 

The team worked on SGI workstations, Pentium PCs, and Macs using Alias Power Animator and 
Strata Studio Pro. Their post-production tools include a DT Max composition machine and Ultimatte. 
Ultimatte was used directly on the set during shooting for compositing in real time. After shooting 
film, the images were placed in the game environment so actors could see immediately where they 
would appear, aiding their interaction with the Nemesis world. 

The programming team worked closely with the artists to ensure the project went smoothly 
and quickly. "It really was a good synthesis in terms of taking the talents of two different disciplines 
and finding the best solutions," Malamed remarks. 

Continued on page 14 
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Create a beautiful web site or other works of art 
with our easy-to-use Multimedia I>esigner. 

This 32-bit design tool features object-oriented 
architecture and high-quality anti-aliased rendering 
that pulls graphics and images together with photo- 
studio results. It^ easy to use for Windows® 3.1, 
Windows® 95 and offers cross-platform support on 
Intel, Alpha, MIPS and PowerPC on Windows NT.™ 



For all the design power you could want in 
one pro^ program, order today. Youllgeta 
CD photo library with your order. 

CaU 1 800 892-8550, ext 302 or 512 834-6935. 
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Rumor Has It 


Continued from page 12 

(valued at $10.4 million). Virtual Reality has re- 
ceived $250,000 in financing to help them along 
while the deal is in process. . . .Puzzle down. 
Manic Maze! is a new interactive online game 
From InfoMedia's WorldViilage. Legend Enter- 
tainment is 
sponsoring 
the Web 
site, which 
is played 
as a walk- 

can experi- 
ence the site at http://www.worldvillage. 
com/maze.htm. . . .Hollywood Online (HOL) 
has become part of the Times Mirror machine. 
Available through most consumer online services, 
HOL provides information about movies, tele- 
vision, and music and offers creative and busi- 
ness services for the entertainment industry. Times 
Mirror didn't comment on the uses they had in 
store for HOL. . . .Giving a new twist to broad- 
cast programming, Superbowl.com was one 
of the most successful online sporting events, 
scoring a total of more than 28 million hits 
between its inception Dec. 29, 1 995, and the 
end of January '96. Using Microsoft Network 
servers and tweaked for Microsoft's Internet 
Explorer Web browser, the site was a part- 
nership between NBC, the NFL, and Microsoft. 

. . .Art Feud for Thought. Cascade Marketing 
has released The Hermitage Art Treasures Tour 
on CD-ROM. Rights to the material were hotly 
sought after by Microsoft just months ago. Cas- 
cade was the first company to obtain the U.S. 
rights with a little help from some Russian pro- ■ 
grammers they befriended. . . . Steve Hollis, f 
founder of the Multimedia Live conference that 
took place in San Francisco last October, passed 
away earlier this year. Our condolences go out 
to his family and friends. ^ 

Got News? Send it to InterActivity, 41 1 Borel 
Ave., Ste. 100, San Mateo, CA 94402; fax 
415.655.4360; email interactivity@mfi.com. 


through 3D 
maze. You 



Starting with test art and working on the rendering time with the programmers, the team struck 
a balance between what was practical and what wasn't. Several issues quickly became apparent. 
A tool was needed to script the puzzle logic and handle navigation within the game. Graphics 
needed special treatment to optimize speed. 

One group worked on the engine and another worked on the script. They were a tag team 
of sorts, so that when the engine side developed a trick to get lava glowing, it could be applied 
by the scripting group to existing and future animations. 

Malamed's team faced several challenges in the design of the game, common issues in game 
developers' work. Initially, he realized that the graphics would present a problem because of their 
size, causing the game to slow down. "We needed one image to represent 360 degrees and load 
it into memory, then manipulate it to create the effect of turning for the user. That's a lot of stuff 
to do simultaneously," Malamed lays. They enhanced graphics performance by configuring the 
art to synchronize better with the way the image was read from memory. 

Despite his intensive technical background, Malamed's challenge gave him insight into how 
computers work. "Sometimes they don't do what you want because you don't use them the way 
they're designed to work." Malamed quips. "By doing a simple change, turning the image and 
flipping it, we were able to triple our speed. The processors are set up to read chunks, and we 

weren't chunking our memory. 
Instead we were reading little 
bits here and there." 

Sound and video syncing 
presented another hurdle. To 
play multiple sounds success- 
fully, the programmers and au- 
dio people had to manipulate 
Windows threads and use a 
lot of trial and error to get the 
timing right. Meanwhile, the 
engine crew built a player 
around TrueMotion software 
compression from Duck Corp. 
Th is solution enabled them to 
develop the Windows 95 and DOS versions simultaneously with the same assets. 

Porting to different platforms proved easy enough, especially when developing the DOS 
and Win95 versions together. These versions should ship by the end of March '96. The Macintosh 
version is slated for release a few months later — they're spending more time tweaking graphics 
for d isplay on the Mac. Malamed notes, "There's a different feel to the colors and the gamma 
of the circuitry on the Mac. We want to make sure the look and feel is retained on the Mac." 

One of the more unusual tools used by the Activision team was a font technology called Unicode. 
Unicode supports foreign language characters, making it a helpful localization tool. Malamed 
says, "Not many people know about it, including Microsoft, and they supposedly support it." 

Unicode specifies characters in two bytes rather than one, making an enormous number of 
characters available. Activision identified text files by number, identifying each language with 
a unique code. Multilingual support, however, didn't extend to recorded dialogue. 

The Zork Nemesis team regards this production as a starting point, so next time the/ll be challenged 
again to produce games that reach farther out into the stars and galaxies — and who knows what 
other worlds — with better technology and more compelling interactive designs and content. ^ 

-Erica Smith 
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Produce the most effective and 
beautiful catalogs you can 
imagine. Unlike other software, 
CatalogBuilder gives you produc- 
tion tools and customization 
tools in one package. 

Build a PC, Macintosh or UNIX 
catalog from the same database, 
each with a fully-customized user 
interface. No other catalog 
software lets you do that. 

Create catalogs that really invite 
browsing and buying. Digital 
Delivery’s electronic selling 
know-how is built into every 
copy of CatalogBuilder. 

Sound interesting? 

Please contact us at one of 
the numbers below. 

CatalogBuilder 

Digital Delivery, Inc. 

54 Middlesex Turnpike 
Bedford, MA 01730-1417 

617 275-3830 
617275-3883 Fax 
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PLUG-INS 

R ayflect (distributed by Ray Dream) introduces the first plug-in extensions for 


Ray Dream's 3D modeling and animation programs, Designer 5 and Ray 
Dream Studio for both Power Mac and Win95 platforms. All Rayflect effects can 
be applied to both still images and animations. 

Professional Lens Pack ($79) includes a group of plug-ins that provide camera 
and lens effects such as depth of field and lens flare. 3D Fun Pack ($29) comprises 
the Anaglyph, Chromadepth, and Auto Stereogram plug-ins. These stereoscopic 
processes are applied as post-rendering effects within the application. Anaglyph 
and Chromadepth 3D glasses are included. 

To encourage plug-in development, Ray Dream offers an Extension Toolkit free 
of charge to interested developers. The Toolkit is an open, crossplatform 3D API for developing custom plug-ins and 
comes with step-by-step instructions. In addition, Ray Dream offers to distribute extensions via their direct mail catalog. 

• Rayflect c/o Ray Dream, 1804 N. Shoreline Blvd., Mountain View, CA 94043; vox 41 5.960.0768; fax 
41 5.960. 1 1 98; AppleLink ray.dream. 
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C AD Real-Time Link from Clams AB enables users of various CAD applications on Silicon 
Graphics machines to export files to various realtime visualization applications. The 
“from” list includes Alias, IGES, Inventor, VRML, Open Flight, and STEP; the “to” list includes 
Open Flight, FHS, Inventor, VRML, and Vega Fast File formats. The latest version includes 
the ability to add radiosity, textures, DCS, and LOD to CAD data. 

• Clams AB, Stora Badhusgatan 18-20, 41121 Goteborg, Sweden; vox 46.31.774.3780; 
fax 46.31.1354.71; email marketing@clarus.se; Web http://www.clarus.se. 
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Presentation MONITOR 

esigned for large-group presentations such as sales 
meetings, training, and videoconferencing, View- 
Sonic's 29GA video monitor ($3,995) displays images from 
either a TV/ video source or a computer on a 27” screen. 
The unit is compatible with Mac and PC computers, sup- 
porting RGB and S-Video component formats plus NTSC 
and PAL video. It accommodates pixel resolutions up to 
1,024x768 with a refresh rate of 80Hz and offers adjust- 
ments including contrast, saturation, sharpness, color 
temperature, image size, and image position. In addition, 
stereo speakers are built in, powered by five watts. 

Front-panel jacks interface with a laptop or camcorder, while rear-panel connections 
are provided for multiple video and computer sources. Several units can be daisy-chained 
via video and audio outputs. A wireless remote that can control multiple ViewSonic 29GAs, 
each displaying a different image, is included. 

• ViewSonic, 20480 Business Pkwy, Walnut, CA 91789; vox 800.888.8583, 909.869.7976; 
fax 909.869.7958. 
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From NuBus to PCI 


F or those Mac movens who have a substantial in- 
vestment in NuBus hardware, Second Wave's 
Xpanse line of NuBus-to-PCI chassis may give your 
system a new lease on life. The Xpanse range enables 
NuBus cards to connect to PCI-based Macs and includes 
the two-slot PN200 ($795), four-sbt PN400 ($1 ,094), 
and eight-slot PN800 ($1 ,795). The latter two models 
come with their own power supplies, a cooling system, 
and optional twin SCSI drive boys. All Xpanse models 
are certified to operate with PCI-based Mac clones 
from Power Computing and Daystar as well as Power 
Macintosh models. 

• Second Wove, 2525 Wallingwood Dr., Bldg. 1 3, 
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Born to render? Then you need real kick-ass 3D. 
If you want to retire young, you gotta render 
fast. And you can't afford to sacrifice image 
quality for speed. With Electricimage you won't 
have to - one look at our impressive list of 
credits and you'll get the picture. Put the horse- 
power of Electricimage to work for you and let 
the other guys grow old waiting for their pro- 
jects to render. After all, you work hard enough. 

Want to know more? Check us out on the web, 

www.electricimg.com or call now for our 

brochure (it's a really cool flipbook). 


Electricimage" 

ANIMATION SYSTEM 
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MPEG-2 Rising 


E W GEAR 


N 


N OW that video compression is taken for granted, MPEG-2 is 
emerging as today’s best option for broadcast and tomorrow’s 
best hope for CD-based delivery. A new chip set from Mitsubishi should 
speed the process by providing high performance, high integration, 
and fewer chips, thus lower cost. 

The ensemble ($6,000 per 1,000 pieces; motion estimator only $500 
per 1,000) comprises one controller chip, one pixel processor, and four 
to eight motion estimators, depending on search window resolution 
required. Boasting a dual 32-bit bus architecture and hierarchical pipeline 
scheme, the chipset supports all MPEG-2 prediction modes; I, P and 
B frames; and the ITU-R-601 standard for encoding 30 frames per second 
at 720x480 pixel resolution in real time. Furthermore, it provides ML@MP 
(main level at main profile) encoding with scalable search windows at 
half-pixel resoliitiorL Commercial samples are available, and an evaluation 
board is offered for $7,000. 

• Mitsubishi, 1050 E. Arques Ave., Sunnyvale, CA 94086; vox 


408.730.5900; fax 408.732.9382. 
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icroTech offers an ISO 9660-only version of their MosterMaker CD- 
R premastering software, which runs with a GUI under DOS and 
premasters CDs for Win95 and WinNT, free of charge. Red Book and Mixed 
Mode versions are also available (prices TBA), and a Rock Ridge version 
($2,000) produces Unix-compatible discs. 

MasterMaker accepts long file names and includes a browser for streamlined 
file selection. It tests the CD master before burning and displays job progress 
during testing and burning. It can produce a master even when running 
on a system that lacks a CD-R drive. In addition, users of MicroTech's own 
CD-R duplication systems can duplicate directly from images created by 
MasterMaker. 

• AAicrolech, 940 Industrial Ave., Pab Alto, CA 94303; vox 800.223.3693, 
41 5.424.1 1 74; fax 41 5.424.1 1 76; email info@microtech.com. 
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A WORKSTAT 

A s digital production techniques become standard practice throughout 
the entertainment industry, several companies have responded with a 
new generation of computers tailored for the rigors of realtime media generation, 
capture, manipulation, and playback. 

These machines are modular, upgradeable, and expandable; equipped with 
interfaces for Ethernet, SCSI-2 Fast, PCI, video, and audio; and sometimes feature 
parallel processors. (For maximum performance, applications must be coded 
specifically to take advantage of multiprocessing.) The/ re configured as systems, 
with standard 4X CD-ROM drives, AV-capable hard disb, gobs of RAM (including 
video and textures RAM), and numerous card slots and drive bays. You can 
expect the OS to come preinstalled and possibly applications as well. 

DayStar Dynamite. Since last year’s introduction of the Intel Pentium Pro 
processor, much of the action has focused on Windows NT. Now Mac users 
have access to the same kind of power thanks to DayStar's Genesis MP, the 
first Mac OS system with parallel processors. Aimed at prepress, image pro- 
cessing, 3D rendering, animation, and digital video, the basic Genesis MP 
system includes four PowerPC 604s running at 1 32MHz, 1 6MB RAM, 51 2kB 
secondary cache, 1 GB hard disk, 4X CD-ROM drive, mouse, and keyboard 
(estimate street price — not retail — $1 5,000). The tower case houses up 
to 1 2 DIMMs (for up to 1 ,500MB RAM), nine disk drives, six PCI cards, Ethernet 
connectors. Composite and S-Video connectors, stereo audio in/out, and 
two GeoPorts. 

DayStar reports a 4X speed increase over machines that use a single 604 
when running a multiprocessor-aware version of Adobe Photoshop. Other 
applications that hove been announced in multiprocessor versions include Adobe 
Premiere and After Effects 3.0 (via free plug-in software), Deneba Canvas 
5, and Strata Studio Pro Blitz and MediaPaint. 

Intergraph Interactive. Intergraph's latest WinNT workstation line, StudioZ 
($27,095-$71 ,995 without monitor), is targeted toward animators and video 
producers. Models range from one to four Pentium Pro processors running 
at speeds between 1 80MHz and 200MHz. All configurations come bundled 
with Windows NT, Studio Z Console for video, Adobe Premiere LE for Win- 
dows, Adobe Photoshop 3.0 LE for Windows, Macromedia Sound Forge, 
and PC-NFS for interoperability between WinNT and Unix. Applications 
reported by Intergraph to take advantage of multiprocessing include Autodesk 
3D Studio Max, ln:Sync Speed Razor, North Coast PhotoMorph 2.0, and 
Adobe Photoshop 3.0.4. 

NeTpower News. Replacing their very capable MIPS-based systems, NeT- 
power now offers the Calisto line of NT workstations ($5,295-$! 8,995) based 
on 200MHz Pentium Pro chips. Calisto comes in configurations designed 
for video, MCAD, and Web server applications. Systems feature between 
32MB and 256MB RAM, a 256kB Level 2 cache, up to 4GB hard disk, 6X 
CD-ROM drive, your choice of NeTpower's own OpenGL graphics accelerator 
boards specially tweaked for NT and the Pentium, and a Creative Labs Sound- 
blaster Pro with powered speakers as well as keyboard, three-button mouse, 
and floppy drive. 

Aspen on DEC. Aspen builds three lines of WinNT workstations based on 
Digital Equipment Corp.'s Alpha processors: Alpine ($7,982-$ 10,510 including 
monitor with a 275MHz Alpha 21 064A), Telluride ($1 1 ,581 including monitor 
with a 275MHz Alpha AXP), and Timberline ($1 2,380-$ 1 9,808 including 
monitor with either 266MHz or 300MHz Alpha 21 1 64). All models come with 
4X CD-ROM drive, 1GB SCSI-2 Fast hard disk, 4MB PCI video adapter, and 
floppy disk drive. Options range from 16MB to 64MB RAM (up to 521MB 
capacity), 2MB secondary cache (up to 1 6MB capacity), and various con- 
figurations of PCI slots, drive bays, and network connections. 

Digital's Domain. Designed for demanding applications from multimedia 
development to financial trading. Digital's Personal Workstation is a turnkey 
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WinNT system offering the following choice of processors: lOOMHz Pentium 
($3,529), two 1 OOMHz Pentiums ($4,379), 1 20MHz Pentium ($3,629), 1 33MHz 
Pentium ($3,879), two 1 33MHz Pentiums ($5,229), 233MHz DEC Alpha 
($5,395), or 266MHz Alpha ($5,995). 

Standard equipment includes 1 6MB RAM (with Pentium) or 32MB RAM 
(with Alpha), 2MB video RAM, 1 GB hard disk, and 4X CD-ROM. Matrox's 
Millennium Graphics Adapter is also included, with optional S3 Diamond Stealth 
2D and AccelGraphics 3D graphics accelerators. Upgrades to faster Intel or 
Alpha chips are available. 

• Aspen, 4026 Youngfield St., Wheat Ridge, CO 80033-3862; vox 
303.431 .4606; fax 303.431 .71 96; email aspen@aspsys.com. 
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• DayStar, 5556 Atlanta Hwy., Flowery Branch, GA 30542; vox 
770.967.2077; fax 770.967.301 8; Web http://www.daystar.com/. 

Reader Service #107 

• Digital, One Digital Dr., Merrimack, NH 03054; vox 800.344.4825, 
603.884.51 1 1 ; fax 800.676.751 7; Web http://www.digital.com. 

Reader Service #108 

• Intergraph, CRl 102, Huntsville, AL 35894-0001 ; vox 800.763.0242, 
205.730.2000; fax 205.730.61 88; Web http://www.intergraph.com/ics. 
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• NeTpower, 545 Oakmead Pkwy., Sunnyvale, CA 94086; vox 
800.801 .0900, 408.522.51 99; fax 408.522.2666; email info@netpower.com; 
Web http:/ / www.netpower.com. 
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SGI HANGS TOUGH ^ 

T o judge from the heightened flow of information from Mountain View, 
California, the potshots taken by the unholy cabal of Intel, Microsoft, In- 
tergraph etc. hove had their effect. Most recently, SGI lowered the price of their 
entry-level Indy to $6,449. The machine is powered by a MIPS R4600 chip 
and includes 32MB RAM, 500MB hard disk, 1 7" monitor, and SGFs own 8- 
bit graphics hardware with software dithering for a true color effect. 

But there's more to it than price cuts. Across the line, SGI machines are getting 
a boost from two new chips by SGI subsidiary MIPS. The R5000 and R1 0000 are 
a step up from the R4400 and the R8000. The R5000 will be found in SGI's Indy 
and lndigo2 Impact while the R1 0000 replaces the fastest MIPS chip, the R4400, 
in the Onyx and Challenge series. The Power Challenge 1 0000 will incorporate 
between two and 36 R1 0000s, the Onyx InfiniteReality between two and 24. 

SGI's strategy has been to accelerate graphics processing via custom ASICs, 
first used in the lndigo2 Impact. SGI is adding three new computers: IndyStudio 
($13,495) for digital video, interactive 3D, and Internet work. Indigo Solid 
Impact ($27,000 with R4400, $34,000 with R1 0000) tweaked for 3D modeling, 
and Onyx InfiniteReality ($1 25,000 single processor, $208,800 dual processors). 

A 275AAHz R1 0000, promised far late in the year, comes with reported Spec95 
ratings of 1 2 SPECint95 and 24 SPECfp95. The 200MHz R5000 scores 5.5 
on the SPECint95 and 5.5 on the SPECfp95. For comparison, Intel's 1 80MHz 
Pentium Pro scores 7.20 SPECint95 and 6.10 SPECfp95. SGI expects even 
higher numbers with the new 64-bit compilers due this year. — Kathleen Maher 
• Silicon Graphics, 2011 N. Shoreline Blvd., Mountain View, CA 94043- 
1 389; vox 41 5.960.1 980; fax 41 5.961 .0595; Web http://www.sgi.com. 
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► HOW INVERSE INK INTEGRATES KUNG FU MOViES INTO 
A CROSSPLATFORM CD-ROM COMIC BOOK SERIES AND 
DEVELOPS TITLES ON INCREDIBLY TIGHT BUDGETS. 
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of the IOC comic book are long gone. Nowadays, a monthly will run 
you a couple bucks. A graphic novel might cost $20. Dime store comic 
racks have been replaced by wall-to-wall specialty store displays of 
every genre of comic imaginable. 

Comics met digital media back in the ’80s when Joe Sparks used 
MacDraw to produce Zero Tolerance, the first entirely digitally gen- 
erated comic book. It was printed on paper. Almost 10 years later, 
comic books went interactive (barely) for the first time on CD-ROM 
with Dinosaurs for Hire and Ninja High School by CD Comix for Com- 
modore’s CDTV and later Mac. They sold for $24.95, cost almost noth- 
ing to produce (the material was scanned line art from the print ver- 
sions supplemented with voice-overs by acting school kids), and sold 
all of 250 copies. 

Inverse Ink of Mountain View, California, joined the interactive comic 
book revolution in 1995 when they released Reflux: The Becoming, the 
first in a series of crossplatform Mac and PC CD-ROMs. A second issue 
followed at the end of the year, and the third is about to come out. 
From a developer’s point of view, the story of how they’re doing it is 
a fascinating one. The Becoming was built by a staff of eight people 
in nine months. Subsequent issues are being produced in about four 
months by teams of five at a cost of $50,000 per title. 

The story so far 


Developers with a Mission 

Inverse Ink grew out of Tao research, a company owned by Dr. Ling- 
tao Wang, who was willing to give self-described comic book fanatic 
James Harvey and his crew a shot at creative development. Harvey 
was convinced that the secret to creating a successful interactive comic 
book lay in the graphics. If a way could be found to create lots of ani- 
mation economically, titles could be sold cheaply enough to be as 
broadly popular as hand-held comics. In the process of giving birth 
to Reflux: The Becoming Harvey and company found the secret to plen- 
tiful film clips. 

From the start. Dr. Wang and Harvey were drawn to China — Wang 
because he is from Taiwan originally and Harvey because he studied 
Chinese in college. The two traveled to China where Dr. Wang’s contacts 
opened many doors, the most important being the Beijing and Shang- 
hai film studios where they bought several Chinese kung fu films lock, 
stock, barrel, and rights. Voila! Action. 

Why not Hong Kong? “That’s what you would think,” concedes Har- 
vey, “but the films were too expensive there. We went to these great 
studios in Beijing and Shanghai that were founded in the ’40s. They’re 
a huge producer of kung fu films. We were able to get the five best 
movies for about $1,000 each.” 

At this point, it’s important to remember that multimedia is the syn- 
thesis and remolding of several art forms to create another. Harvey’s 
approach doesn’t just extend the comic book form, it marries it to an- 
other: film. The alternative approach is simply to scan 2D comics into 
a computer and then add as much animation and sound as budget 


will allow (the approach taken by CD Comix). For many houses, that 
may not be much if you want to sell titles at competitive prices. Reflux: 
The Becoming sells for $19.95. 


The Storyline 

So what about the comic itself? The story is simple enough. It’s right 
out of the cyberspace worlds created by William Gibson and his fol- 
lowers. You’re living in the future, you’re a computer kinda guy, and 
because there’s a whole cyber universe in your computer, you’re pow- 
erful. In the case of Flux (the hero of this tale), these powers manifest 
themselves in mean kung fu fighting (“my foo ware is strong,” says 
he) and the ability to change shape. Flux, so the story goes, wrote the 
program for “identity in the ’verse” (as in universe). As a result, he has 
the power to change shape in his digital existence. The part of the ’verse 
in which our story takes place is Hong Kong GUI. It’s a storyline that 
allows the basic cyberpunk/ computer guy hero Flux to undertake glam- 
orous adventures of espionage and intrigue in the digital world without 
too much reliance on credibility. Also, Flux’s ability to change shapes 
gives the creators of Reflux enough flexibility to work in all these cool 
Chinese action movies. 

This latest attempt at the digital comic book has much to be said 
for it. Readers fly through traditional comic books in minutes only 
to hunt (or worse, wait) desperately for the next issue. Refluxkeeps 
readers around for a while thanks to a command bar at the bottom 
of the screen that lets the story be told from three points of view: that 
of Flux; his trusty sidekick computer; and the bad guy, Roark, an evil 
corporate headhunter willing to kill, maim, and lobotomize anyone 
who gets in his way. Each page is basically the same regardless of who 
is telling the story, but clicking on different points of view gets you 
different dialog (which is communicated via text in balloons as well 
as audio). Clicking around on the fi-ame pays off pretty well, too. Certain 
frames are linked to video clips (digitized film) that come to life with 
a click of the mouse. 

Reflux looks good. Artists Brian Wanamaker and Andrew Hsu have 
created a look closely related to Japanese manga and Japanese an- 
imation, yet they also remain true to the Chinese kung fu films and 
their own cyberpunk style. The setting is lush and exotic, as it should 
be, a stylized vision of the mysterious world that exists in our heads 
as a result of watching way too many Tsui Hark, Jackie Chan, and John 
Woo movies, not to mention all the comics, sci-fi novels, and other 
high-class literature we consume. All art forms meet here in Hong Kong 
GUI, where the traditional and noir collide in cyberspace. 


The Creation of Reflux 

The Inverse Ink team develops on Pentium PCs — they’ve got about 
15 Pentiums and two or three Macs. Most machines run on 32MB RAM 
and have at least a gig or two of hard disk space. They use Macromedia 
Director to integrate the comic. 

On the surface, Refluxlooks like a traditional comic book. When 
the reader clicks on a panel that has video associated with it, the graph- 
ics melt into the video. The panels were created as traditional 2D pages 
and scanned in. “Then we color it in Photoshop,” explains Greg Ar- 
manini, executive producer at Inverse Ink. “Then, based on those, we 
create the animations. We use Elastic Reality, Animator Studio, true- 
Space for our 3D, and we actually take all that over to DeBabelizer and 
knock it down to 8-bit. And then we send that to Director.” 

To create the video sequences, the creative team digitized using Intel 
Capture and processed clips in Adobe Premiere. Finally, they used Elastic 
Reality to marry graphics with video and to accomplish the transitions. 
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"There's a challenge for anyone who's a developer these days to take a movie and re-appropriate it," says Greg Armanini, executive 


producer at Inverse Ink. "In retrospect. I'd say we were better off than a lot of other people because we can take that movie out 


of context and it actually works." Each page in Reflux: The Becoming has three video clips. By clicking on panels, the graphics turn 


into film segments from Chinese kung fu films. The control bar lets users get clues or view the dialog balloons from the perspective 


of another character. 


“The most difficult part of combining video with computer graphics 
is dealing with the color palette,” Armanini says. “It’s such an art- 
intensive project, it has to show well. Dithering helps to some extent, 
but it really tends to look hokey when you have a lot of textures. Then 
we compound the problem because we have so much video on the 
same page — it’s not like we cut away to a new page for the video. 
It occurs right there, and as you can see in the video, it’s pretty poor 
quality and always radically different from the pages. If we’re lucky, 
we can get video that matches the theme of the story at that point 
in time, so you can color according to the video, but sometimes the 
video we have is bright and sunny outside and we’re at the darkest 
point in the comic book. 

“We’re in a Catch-22. We want to tell a good story, but it has to look 
good because, obviously, it’s a technology- driven medium. We just 
try to optimize the video as best we can. I guess it’s a lot about crafts- 
manship. We get the right people in there tweaking everything, and 
mixing and matching stuff. So far, it has looked pretty good.” 

The challenge starts at the beginning, with the artists working in true 
color. “They have to be very cognizant of the fact that we only have 
256 colors,” Armanini explains. “We develop a palette for every page 
of our comic book. So they know they’re going to have to choose their 
coloring for one direction or another. Essentially, we end up with palettes 
becoming mood-aiding devices. They have a dark scene, they start to 


color it that way. We start there, and we’re very careful about how we 
create our superpalettes that you see again and again and again. And 
we work hard in Photoshop and knock it 'til we get it right. 

As it turns out, the panels are pretty dark, which probably helped 
in matching the videos, but to the viewer, some animations are also 
dark and therefore confusing. Video capture is an area in which 
the technology has improved dramatically, and Armanini believes 
the problem to be less of an issue in the next title. The Threshold, 
Armanini shot some of the video in The Threshold, which helps qual- 
ity as well. 

“When I lit the scene, I made sure that everything was somewhat 
flat — we used a wall that had one color in it, essentially,” Armanini 
says. “We could make the scene look drab, but we could also make 
it part and parcel of the story and make it look motivated. That saved 
us a lot of colors and also made it look less lossy because we didn’t 
have to compress as much. That’s where the craftsmanship comes 
in — when we do those kinds of things at the production level. Your 
hands are really tied when you realize you have 64,000 colors and there 
are 256 that you’re going to end up with. There’s no real decent way 
to knock it down. You just have to set yourself up well.” 

In the first book. Reflux: The Becoming, the Inverse team used three 
of the five movies obtained in China. They’ll use up the rest of the films 
in the next issue. The pacing and incorporation of the videos will be 
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different next time. Armanini explains, “Last time, we were more rigid.^* 
We had three videos and three graphics for every page. This time we're 
making it more random." 

They’ve also incorporated 2D cel animation that they’ll combine 
with the still graphics to create a more animated whole. Armanini has 
other tricks up his sleeve as well. “This time, we introduce a 3D villain 
who takes the place of Roark in the first one, and we incorporate him 
in front of the videos.” 

The writing process evolves concurrently with all aspects of de- 
velopment. As Armanini puts it, “I just make the story up as 1 go 
along. I watch the films and pick the video clips 1 want to use and 
map it out." 

The Inverse team’s storyboarding technique involves the use of 
such specialized equipment as yellow sticky notes. Armanini sketches 
the story and identifies which panels will incorporate video, which 
will be graphic panels only, and which will incorporate 2D animation. 
He makes crude sketches and puts a yellow sticky on each panel 
marked V for video, G for graphic, or C for cel animation. Then the 
storyboard is sent to the artists for a more fleshed-out depiction 
and to the writers for their input. 

At first, Armanini’s biggest worry was the quality of the work he 
had to deal with. He freely admits to not being a comic book fiend 
like Harvey. “I was kind of worried using these B-grade movies, but 
it works out fine. The B movies, of course, have absolutely nothing 
to do with anything that we’re doing. So we’re inherently working out 
of context. And 1 don’t think it’s so much that they’re B-grade movies. 
There’s a challenge for anyone who’s a developer these days to take 
a movie and re-appropriate it. In retrospect. I’d say we were better 


NAME 


Bob 


Moyer 


POST 


Omclorof 


Securay 


CLEARMVCE 


Alplta 


YEARS OF 


SERUtCE 


ss 


BfRTH 


DATE 


OF 




MSSWORO 


OENTfrySlG 


228-S8 


7H« 




> 










ll'i'fl 




1S7-SS41S7 


CITIZEN 




Clicking on the file folder unveils character databases and other clues 
about the action in Reflux: The Becoming, 


off than a lot of other people because we can take that movie out of 
context and it actually works when it’s integrated with the story and 
the characters. I think that was my initial fear: can I keep doing this 
over and over again and keep selling it? And we can. But as far as quality 
goes, there were always some issues because we’re at the mercy of 
our content providers.” 

Armanini recently returned from another trip to China to get a 
few more movies. Unfortunately, they had subtitles. “I kept asking 
them, ‘Can you guys give me a new print without the subtitles? I can’t 
use these.’ And they’re like, ‘Sorry, we bought this from someone else 
and this is the only print we have. We figured you’d like it that way.’ 
There are obviously challenges that come with using these types of 
movies. Now that we’ve got this thing under v^aps, I think it’s more 
fun than anything. We get a real kick in the pants from doing this. 
Now we’re working on character development.” 

That’s not a bad idea. Some of the most tantalizing aspects of the 
first title were the possibilities inherent in the characters of bad boy 
cyberpunk Flux, lovely kung fu lady Silk, wisecracking sidekick Horse, 
and the evil Roark. In general, the action moved from one kung fu en- 
counter to another. To be fair, in the world of comic books, stereotypes 
are archetypes and therefore certainly excusable if not required. 
Nonetheless, the next issue of Reflux will not be damaged by giving 
the characters more depth. In the first title, the reader tends to hunt 
around for the “good parts,” i.e., parts where someone gets kicked in 
the face. Thanks to the magic of the computer and the Chinese econ- 
omy, plenty of people get kicked in the face and elsewhere. 

“I don’t think we’ll ever steer away from the kung fu because that’s 
the heart of it,” Armanini says. “That’s really what drives it.” 


Deciphering Distribution 

Driving the distribution machine, however, is a new set of challenges. 
Currently, the Reflux series is sold by subscription and appears in some 
comic catalogs such as Diamond Comics Distributors. It’s also in com- 
puter and comic book stores. Inverse Ink has shipped 30,000 copies 
of Reflux: The Becoming and another 30,000 copies of the second comic 
in the series. Reflux: The Threshold About 5,000 copies in each shipment 
were Macintosh versions. The Becominghas been selling a couple of 
thousand copies per month, Armanini says. Numbers aren’t in yet for 
The Threshold. They’ve also made a demo version that contains multi- 
page samples of the first two comics and sells for $1.99. 

“The computer channel is funny,” Armanini says. “You only have 
a given shelf life. Of course. I’m on the production side — I’m a little 
naive — but I was thinking, I can give them four products and they’ll 
put all four on the shelf at once. You never know what’s going to happen 
at a given store. People are really concerned with how much they’re 
going to get out of a given amount of shelf space. For someone selling 
CD-ROMs and getting, on average, $50 or $40 a title, this much shelf 
space is worth X amount of dollars. We give them $10 to $20 titles. It’s 
gotta move for them to rationalize giving us shelf space. So I think the 
biggest problem we’re having is educating the customers, so they just 
go in there and snatch it up on an impulse buy. 

“My feeling is that the day we’re able to convert the computer market 
to a consumer market, we’re all going to be a lot happier. We realized, 
why try to convert the computer people? Let’s try to convert the comic 
people. And that’s what we’re trying to do. We want this to be an everyday 
feeling product, and we don’t always want to be obscured on the shelves 
at Fry’s computer store or whatever. We want to stand out and be unique. 
We have a totally new genre. Besides having a new price point, we have 
a whole new way of telling a story and entertaining kids and adults. 

“We’ve been going through a learning curve about how this is going 
to work and what the future of it might be. We’re starting to change 
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our model a little bit. We’re starting to look a lot more like a comic book 
— in general shape and in concept.” 

Soon, comics from Inverse may also be in supermarkets and variety 
stores. They’re considering repackaging their products and getting 
into special racks for in-store displays. So is the packaging in 
for a major redesign? “The jury’s still out on what we’re going to do 
with respect to that,” Armanini says. “In the future, we may see Reflux 
changing distribution and packaging strategies. But we want to main- 
tain a presence in the CD-ROM and computer channels, so we may 
stick with the same box just to reserve that shelf space, because if we 
go with thinner packaging, it may not get the presentation in a place 
like CompUSA or Fry’s unless we get end caps. So we’re working on 
doing something between end caps and a five-foot tenpack. We want 
to have our comic books hanging together as a group.” 

In addition to continuing with Reflux, Inverse recently signed a deal 
for another comic book series. “We’re going to unveil a whole set of 
six new comic books at E3 this year,” Armanini notes. “They’ll also have 
video as the centerpiece of the product, but it’s more superhero oriented. 
They’re going to be less feature-ridden, they’re going to be characters 
that you’ll recognize, and they’ll be at a significantly lower price point.” 


= 3 fUi 


The Multitasking Staff 

So how does Inverse Ink get these titles out the door on such a tight 
budget? “We try to appropriate people from related fields,” Armanini 
tells us. “We get people we can retrain totally with our system. We have 
a pretty strict regimen. We have a manual that we put in front of every- 
body that shows people how to use tools the way we like to see them 
used. We try to keep the costs low by training our people to be really 
good users. That’s how we’re doing it. We just get better and better at 
what we do, and we keep the enthusiasm high. You have to have fun. 
That’s the essence of it. Otherwise, you won’t want to do it.” 

From a creative team of eight and 12 on the first two titles in the 
Reflux series. Inverse Ink has scaled down to teams of five or six. The 
new set of comic books may have teams as small as two. 

“That’s at the artistic level,” Armanini explains, “and then there’s 
a small support group behind them. We have this Henry Ford model 
where the artists pass it off to the integrators who have very specific 
instructions and know exactly how to do it.” 

Integrators might be on several projects at once. That ups the team 
size a bit, but not much. “Really, everybody knows how to multitask. We 
try not to waste anything. Even our artists have a second task. Everybody 
has a primary skill set and a secondary skill set here,” Armanini says. 

Any other tricks? Armanini laughs, “We get them up every morning 
at 5 o’clock and we drill them to death. Jumping jacks, push-ups, sit- 
ups, we do it all. We just have a little army.” Then he gets serious. “Our 
products are pretty much free-flowing and made on the fly. I think that 
keeps all of us on our feet. It’s never routine, even though we work within 
a routine. That’s it. I don’t know. Is that a secret? 

“I think it starts at the level of personnel. For instance, we did Reflux: 
The Becoming with Photoshop 2.1. No layers. That was awful to try 
to do hotspots with. But we did it, and we developed the skill to be 
able to work very efficiently. I think in that book we had 180 anima- 
tions, and we did those in about six weeks or less. Just two or three 
of us. We learned to blaze through it. Then we got Photoshop 3.0. We 
were actually stunned, because right at the end of the book we 
switched over and we were all confused. We couldn’t figure out how 
to work Photoshop anymore. It was alien to us. It’s just about over- 
coming obstacles. 

“Gosh, I probably sound like I was some sort of Nazi drill sergeant, but 
you adapt and overcome and make the best of it. And we go even faster 
now in Photoshop 3.0. Heck, I don’t think it’s much of a secret.” ^ 
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From storyboards and yellow sticky notes to the final version. 
The panels were created as traditional 2D pages and scanned 
in, and Photoshop was used to color the images. 
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the most sense for multimedia developers these 
days? How does it all work together? 

In the world of storage equipment, there have 
been many traditional ways to categorize storage 
media. However, with the advent of multimedia 
— video, animation, audio, and all the rest — 
the old yardsticks just don’t apply anymore. For 
example, if we only talk about fixed vs. remov- 
able media, some products get cast in the wrong 
light. Hard disk drives are usually considered 
fixed media, but I know more and more devel- 
opers who carry around external hard drives for 
showing their demos. 

Beyond the actual media used to store data, 
there’s the associated issue of connecting to 
the various devices. IDE, Enhanced IDE, SCSI, 
SCSI 2, Fast, Wide, Fast/Wide, and around the 
corner Fiber Cable, Master IDE, SSA, and 
Firewire — all of these solutions have advan- 
tages and disadvantages. 

When thinking about storage solutions the 
most important questions are: What kind of data 
are you storing? How much vHll you need to 
store? How quickly do you need to get at it? V\fiU 
you need to share or distribute the data with oth- 
ers? When it comes to offline storage solutions, 
how reliable are the various storage media? Fi- 
nally, how much money are you willing to spend? 

In a traditional development environment 
(if there is such a thing as traditional in this busi- 
ness), tasks are divided into categories like ac- 
quisition (gathering data), postproduction 
(where data is cleaned up or enhanced), pro- 
gramming, testing, and so forth. In many cases, 
different people are working on different tasks 
using different equipment and systems. You may 
have a team of people working on animation, 
another group working on video, another group 


putting together music and sound, and a team 
of programmers trying to thread all these ele- 
ments together into a finished product. Each 
task requires different storage solutions. 

In just about all these cases, the storage needs 
can be divided into three broad categories: on- 
line, transportable, and archival. Online storage 
is instantly accessible to the particular person 
or workstation. Transportable storage is how you 
move data from one person or place to another. 
Archival storage is where raw data or finished 
data gets placed for future use or backup in case 
of emergency. Each aspect of development can 
use all three categories of storage, but each type 
of operation has slightly different requirements. 

Online storage 

Online storage is where the data you are cur- 
rently working on resides. This is usually RAM 
and a local hard disk drive, but it can include 
a network drive, RAID system, SyQuest or other 
removable media, MO drives, or floppies. Most 
of us have multiple online storage options avail- 
able. Encoding MPEG video or sampling audio 
places heavy demands on a disk drive. Render- 
ing frames of animation puts more demands 
on the processor and RAM side. Saving the latest 
rev of a program is a task that can be accom- 
plished by even a lowly floppy disk (if the pro- 
gram isn’t too large). With online storage, the 
primary issues are usually speed and capacity. 
Price and reliability usually take a back seat. 

How Fast is Fast? 

In some cases, your best storage option de- 
pends on how patient you are and how much 
you are willing to spend. If you don’t mind wait- 
ing an hour or more, then tape systems or 
dozens of floppies may be fine. If you’re less pa- 
tient, then CD-R, removable disks, or MO drives 
might be the answer. If you think you might 
need the data quickly (by computer standards), 
then RAID or large hard disks can be very fast. 

But there are some instances when you will 



Conner's nStor CR2-RAID dual drive subsystem features SCSI-2 Fast/Wide 
connections with transfer rates up to 20MB/ sec, 1 GB to 8GB capacity, hot 
swappable drives, and 9msec or less seek times. 


need the data in real time (or even faster). For 
example, if you’re recording to a 4x or 6x CD- 
R device (CD recorders, like CD drives, are rated 
lx, 2x, etc., X being 150kB per second), then your 
old IDE 18ms, 1.5MB /sec. hard disk drive prob- 
ably won’t cut it. 

A more common example of the need for 
faster- than-fast storage is during video and au- 
dio capture and digitization. We’ve all seen man- 
ufacturers of video digitization boards touting 
realtime video capture capabilities, but when 
you actually start testing these boards, it turns 
out that frames are being dropped. In some cas- 
es it isn’t the board that’s causing the problem 
— it’s the hard disk (or the processor or bus or 
RAM or any of a dozen things). Normally, if you 
want to capture video, the frames are grabbed 
and temporarily stored to disk. Later, when 
there’s more time, the capture system will com- 
press the frames before storing them in their fi- 
nal form. If the hard disk system can’t keep up 
during the initial capture phase, frames are lost 
and there isn’t any way to get them back without 
going through the whole capture again. High- 
end audio capture and processing can fall victim 
to the same problem. 

If you’re capturing video, doing audio sam- 
pling, or burning CDs, speed is of the essence. 
But it isn’t just bursts of speed. A hard drive has 
to maintain that speed during the entire capture 
or writing operation. Not only does your hard 
drive have to be fast, the interface you use must 
be able to support those extra fast transfer rates. 
(That is, it doesn’t matter how fast your drive 
is if the bus only supports so much bandwidth.) 
Here’s where you multimedia developers pay 
the price. Companies like Micropolis and Sea- 
gate have been producing over the past year or 
so what have been labeled AV drives. They’re 
usually a few hundred dollars more expensive 
than their non-AV brothers even though capac- 
ities and throughput figures are roughly the 
same. So if the stats are the same, why would 
anyone pay extra for an AV- drive? The answer 
is a gotcha called thermal recalibration. 

During disk access, just about all off-the-shelf 
hard disk drives pause for a fraction of a second 
every once in a while to cool down and readjust. 
This is called a thermal recalibration phase. Hard 
disk drives have been doing this for years. While 
no human would notice this pause, it can be just 
enough to cause dropped frames during video 
capture, skips in an audio track, or ruin a CD- 
R during the bum. These tasks require that data 
transfer be constant and unintermpted. AV drives 
are designed to eliminate (or reduce) these hic- 
cups. Some AV drives also reduce or eliminate 
the EDC and ECC (Error Detection Code and Er- 
ror Correction Code) found in most drives. This 
is a tradeoff; less reliable reads and writes for pure 
speed. (Don’t jump to the conclusion that an AV 
drive with no EDC /ECC is less reliable than a 
normal drive. In fact, most AV drives will out- 
perform anything out there and do it reliably.) 
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Fortunately, a number of AV hard disk drives 
from companies such as Micropolis and Seagate 
(which just merged with Conner), do not have 
thermal recalibration phases, and fortunately for 
us multimedia developers vdio chew up hard disk 
space like it was candy, most very large capacity 
hard disk drives are also fairly fast Fast is an 1 1ms 
access speed or faster (the lower the number, the 
faster the drive) with sustained transfer rates 
above 3MB/ sec (see “Shopping for a Hard Drive” 
on page 35). This pretty much eliminates IDE dri- 
ves and pushes you into EIDE at the minimum 
and SCSI-1 or SCSI-2 as a better option. 

Realtime playback is another area that can 
really test the throughput of a system. Decoding 
a single stream of MPEG-1 from a CD-ROM 
shouldn’t be a problem with the proper chipset 
or fast enough processor. But when you start 
talking about video on-demand systems, where 
multiple streams are being fed to multiple de- 
coders, things start to get very complicated. 

If you really need fast, fast storage, then noth- 
ing can beat RAM. Unfortunately RAM is easily 
the most expensive storage medium and the 
most volatile. 

This brings up another point about storage 
systems and throughput. There are many things 
in a typical (or atypical) computer system that 
affect performance. I hear people say that they 
need a faster CD-ROM drive because the video 
on some game or other is choppy. I try to explain 
that the drive speed is only part of the equation. 
In many cases it isn’t the drive at all. It’s the video 
board that’s dragging its feet. In other situations, 
it wouldn’t matter if you had a 200x CD-ROM 
drive — the developer just didn’t do a good job 
optimizing. Sometimes there isn’t enough RAM 
to buffer the data adequately as it comes 
through. And, yes, in some cases it’s the drive’s 
fault. I’ve seen 2x CD-ROM drives perform better 
than 4x drives. 

The reasons for this are many, but briefly, 
drive performance hinges on two main factors: 


sustained data transfer rate (how much data the 
drive can supply while reading contiguous 
blocks of information) and average access speed 
(the time between when the request is made and 
when data actually starts coming out). According 
to ISO 9660 specs, CD-ROMs must be able to 
supply data at a minimum of 150kB/sec, and 
even the cheapest, single-speed, lx CD-ROM 
drive should be able to do this. However, this 
only applies to sustained transfer rates once the 
drive is actually sending data. It doesn’t have 
anything to do with how long it takes the drive 
to process the request, figure out where the data 
is located, move the read heads to the proper 
track (called seek time), wait for the disc to spin 
around to the actual start of the data (called la- 
tency), read the header, make any adjustments 
in case it didn’t actually find the right track the 
first time (called seek errors), and then start 
transferring data. CD-ROMs and hard disk drives 
both have to perform these tasks before data 
transfer can begin. CD-ROMs are notoriously 


slow when it comes to access speeds — some- 
times measured in tenths of seconds! (Hard disk 
access times are usually given in milliseconds.) 
A hard disk drive used for video or audio digi- 
tizing should be able to perform all of these op- 
erations in less than 1 1ms (preferably between 
8ms and 10ms). Unlike CD-ROMs, hard disk dri- 
ves also must be able to write information, which 
involves a few extra steps such as figuring out 
where there is free space, chopping up the data 
(if there isn’t a large enough contiguous empty 
block), generating the check-sum data (for error 
detection and correction), and updating the TDC 
(table of contents) directory. In RAID level 1 (see 
“RAID” on page 33) the data actually gets written 
twice, and even though it is usually written on 
two different drives, the write instruction has to 
be issued twice. 

Another thing that can drastically slow down 
a hard disk drive is fragmentation. As files are 
written, erased, and moved around on a disk, 
the empty spaces between files become smaller 
and smaller. When new files are written, they 
get scattered around the disk to fill those gaps. 
Even though hard disk drive access speeds are 
measured in milliseconds, if your data is scat- 
tered all over a disk, causing the drive to do 
multiple seeks, even milliseconds can add up. 
The best way to avoid this is to use a defiragmen- 
tation utility (like the one found in Norton Util- 
ities) or reformat your hard drives every once 
in a while. If you have the disk space to spare, 
you can also leave a single drive or partition sep- 
arate for those I/O intensive tasks, as long as you 
delete or move everything (and I do mean every- 
thing!) out of it just before use. Some developers 
take fragmentation so seriously that they de- 
fragment their drives every night, reformat the 
drives every week and re-install the operating 
system every two weeks! 

Beyond drive performance, the big bottleneck 
is the bus used to connect the drive to the rest 
of the system. There are nearly as many con- 


Solidstate Disks: 

When Really Fast Isn’t Fast Enough 


uantum, Atto, and others have started shipping what could be the fastest disk drive tech- 
nology yet, called solidstate. These drives are limited only by the speed of the connection 
to the computer. Using battery backed or trickle charged DRAM chips instead of spinning 
platters (the Atto system uses a combination of both), solidstate delivers the speed of RAM 
in a "hard disk" drive. This solution couldnT have been practical a few years ago, when 
RAM prices were high, but these days it can actually make sense. Using DRAM also eliminates 
things like latency, seeks, thermal recalibration, and all those time-consuming operations 
other drive technologies must undertake before actually sending data. Solidstate disks are 
still not cheap and they aren't the solution to every problem, but they point to a possible 
future where storage devices themselves no longer pose any speed limitation whatsoever 
and there are fewer and fewer moving parts to degrade performance. ^ 
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Atto Technologies VontogePCi SCSI*3 Fast/Wide host adopters boasting 
40MB/sec transfer rates. Atto also manufactures SCSI-3 Fast/Wide 
solidstate disk drives with access times of 0.02ms^ probably the fastest 
drives in the business. 



nection options as there are “standards” in the 
computer business (see “Connections,” below). 
Again, here’s where you multimedia developers 
get hit in the pocketbook. It always seems like 
the least expensive, most common peripherals 
are the ones you can’t use — this is no less true 
when it comes to storage. DDE seems to be every- 
where these days, but because of its limitations 
(drive capacities supported, number of drives 
you can connect on one bus, limited support 
for peripherals such as CD-ROM and, most im- 
portant, speed) I’m afraid it just isn’t up to snuff. 
HIDE is better but still can’t keep pace. Even 
SCSI-1 is a little too limited. For a reasonable 
multimedia development system 1 would sug- 
gest SCSI-2, preferably SCSI-2 Fast, with 1GB 
or 2GB for the main online storage of program 
data, operating system, utilities, etc., and a sec- 
ond 1GB to 2GB AV drive specifically used for 
digitizing (or burning CD-Rs). The second drive 
should be formatted as one large partition (or 
the largest partition size that your OS will sup- 
port). Oh yeah, don’t use disk compression. No 
matter what the manufacturer claims, they al- 
ways slow down your system. 

Transportable Storage 

If you’re lucky enough to have a networic (or un- 
lucky enough, depending on your point of view) 
most of your data transportation problems can 


have simple drag and drop solutions. Need to get 
that video clip over to Fred? lust put it on the net- 
work. Need to share access to that RAID drive? Put 
it on the network. Need to back up everything at 
the end of the day? Put it on the network. It may 
not be fast, but it certainly beats typing. 

But what about those instances when there 
isn’t a network between your data and the per- 
son who needs it? That’s when you need trans- 
portable storage. Earlier I mentioned people 
who carry around hard disk drives containing 
demos and other data. This is not always an op- 
timum solution. Hard disk drives aren’t very 


shock resistant, and you can’t always be sure the 
system at the other end of the journey will have 
the right connections. 

When it comes to transportable storage, the 
primary concerns are durability, compatibility, 
and capacity. Cost and speed take a back seat. 
Durability: How much punishment can the 
medium handle without losing data? Can you 
toss it in your briefcase or drop it? (Dan you mail 
it or put it through an airport X-Ray machine? 
Compatibility means we want to be able to get 
the data off the medium when it finally gets to 
its destination. (Capacity, of course, refers to how 


Connections 


o matter what sort of storage device you have, it has to be connected to 
the computer somehow. Most peripheral manufactures offer a variety of 
options ranging from the slowest serial interface devices using the RS-232 port 
such as tape drives up to SCSI-2 Fast/Wide and beyond. Here is a brief de- 
scription of the various options and their pros and cons. 

IDE (Integrated Drive Electronics) or ATA (AT Attachment) is by far the 
most popular way to connect a disk drive to a PC, primarily because it's 
easy and cheap. However, you should be aware of some disadvantages. 
First, the original IDE specification has severe limitations like only supporting 
a maximum of two disk drives, no built-in support for other devices such 
as CD-ROMs, a maximum drive capacity of 528MB, and slow operation 
(between 2MB/sec and 3MB/sec). Also, IDE is not well suited to a multitasking 
environment, because it requires any write or read operation to be completed 
before accepting another. There are kluges and workarounds to some of 
these problems, but all of them will either cause slowdowns or headaches 
in the long run. 

Fast IDE, designed for local bus PCI and VL-bus systems, offers ‘increased 
performance but doesn't address the other problems. 


ATA-2 or Enhanced IDE (EIDE) solves more of these problems, but not all. 
EIDE supports up to four dual-channel IDE devices (or more with multiple IDE 
connectors) including non-disk drive devices such as CD-ROMs and IDE tape 
systems. By extending the system BIOS through software, drives up to 8.4GB 
are supported. Finally, by using a few more programming tricks, data transfer 
rates up to 1 6.7MB/ sec can be achieved (with projections up to 22.2MB/ sec 
for future versions). Companies like Western Digital and Seagate are marketing 
fast ATA drives and pushing the barriers every day. 

ATA-3, the next wave, will bring us to 20MB/sec to 32MB/sec using DMA 
mode 3 technology. 

SCSI (Small Computer System Interface) is probably the option of choice 
for most multimedia developers because it does not have the restrictions that 
IDE has. On the downside, SCSI is more expensive because each device has 
to be SCSI smart. Another disadvantage to SCSI is that the cable length used 
to connect devices to the computer can't be any longer than three meters maximum 
using the standard single-ended cabling. It usually comes in short little two- 
and three-foot lengths. (You can get SCSI cables up to 25 meters using differential 
pair cabling, but this is a very high-end deal.) Another drawback to SCSI is 
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PCMCIA DEVICES 

P CMCIA storage devices have been a godsend for portable computer users. There 
has been a rise in the number of desktop systems making use of the technology 
because of its plug-and-play capabilities and the fact that as standards go it's pretty 
standard. That is, you can share devices, peripherals, and storage between systems 
without a lot of hassles. 

PCMCIA, as laptop users know, comes in Type I, II, and III. Type I cards are 3.3mm 
thick and use static RAM, Dynamic RAM (both battery backed), or EPROM technology 
to provide extra RAM and/or storage. The disadvantages are high cost, low capacity, 
and, in the case of EPROM, a limit to the number of times you can write to the chip. 
Type II cards are 5mm thick and hove multiple peripheral support for things like modems 
and SCSI interface cards. Type ill cards are 1 0.5mm thick, providing just enough height 
for some clever engineers to start manufacturing 1 .8-inch hard disk drives with capacities 
around 80MB. You probably won't be seeing feature length MPEG movies on cards 
for a while, but sooner or later. ... ^ 


much data it’ll hold. 

By far the most common transportable stor- 
age medium is the floppy disk. Cheap, small, rel- 
atively durable, and broadly compatible. They 
don’t hold very much and they are affected by 
magnetic fields, but they work. 

CD-Recordable is even better. We’ll consider 
this option in detail with respect to archival stor- 
age (below). 

Next on the list are SyQuest cartridges. 
SyQuest seems to have become a standard in 
removable drives even though the cartridges are 
expensive and don’t hold very much (by today’s 
multimedia standards). Iomega and SyQuest 
have been engaging in a small war over the low- 
capacity removable market with prices dropping 
and capacities rising every day. SyQuest and oth- 
er removable drive options are relatively durable 
(to a point) and relatively compatible from sys- 
tem to system. 

Magneto Optical (MO) drives are more ex- 
pensive than SyQuests, but they can hold a great 
deal more, are not as subject to magnetic fields, 
and MO cartridges are pretty durable (see “Op- 
tical Technologies” page 32). The biggest prob- 
lems with MO drives are cost and compatibility. 
Not many people have MO drives, and the car- 
tridges are not usually compatible between 
manufacturers. 

We should mention flopticals, Bernoulli drives, 
Mini-Data Disks, PCMCIA devices, and other 
cartridge options. Unfortunately, most of these 
suffer from very high incompatibility and usually 
have a high price per megabyte, making them 
less practical than other options in most pro- 
duction and postproduction situations. 


Archival Storage 

In archival situations, storage requirements 
shift to reliability above all and capacity and cost 
per megabyte secondarily. Compatibility and 
speed are rarely deciding factors, although they 
do play a part. You want to save as much of your 
precious data as safely and cheaply as possible. 

Until a few years ago, the medium that sat- 
isfied two of our three main requirements (ca- 
pacity and cost per megabyte) was unquestion- 
ably tape. Now CD-ROM is beginning to make 
a strong run at this monopoly. Primarily this is 
because of its durability compared to tape and 
its pretty good cost-per-megabyte figures. 

I heard a story about a company that consci- 


entiously backed up all their data to tape and 
stored the tapes in a data vault where they 
assumed things would be safe. At first, when 
they went to restore something, it was fine. But 
then they started noticing problems. Some tapes 
had been erased somehow. They suspected sab- 
otage, but after a thorough investigation, it 
turned out that every few weeks, when the jan- 
itors polished the floor of the vault, the electric 
motor in the floor buffer generated a magnetic 
field strong enough to erase tapes that were near 
the fioor. The lesson here is that sometimes se- 
curity isn’t all that secure. 

Magnetic media is subject to magnetic fields, 
and in our electronic age magnetic fields are every- 


that it can get a little confusing with controllers, software, SCSI IDs, and termination. 
Like IDE, SCSI comes in various flavors. 

SCSI-1 (formerly just SCSI) can handle up to eight devices on the chain, is 
perfectly happy talking to anything that is SCSI smart, has no limitation on 
drive capacity, and offers transfer rates up to 5MB/ sec. 

The next step up, SCSI-2, comes in a few flavors of its own: Fast, Wide, and 
Fast/Wide. Fast increases the speeds up to lOMB/sec. Wide increases the 
bus width to 1 6 or 32 bits using a second cable to increase the number of devices 
to 1 6 or 32. Fast/Wide offers the best of both with 20MB/ sec up to 40MB/sec 
transfer rates with dozens of devices. 

SCSI-3 is right around the corner. Examples include Atto Technology's Sil- 
iconDisk II (which uses DRAM for some of the drive's storage providing very, 
very fast access); Quantum's Fireball 640, Empire series, Grand Prix series, 
and Atlas series; Seagate's Barracuda family. There is some grumbling that 
some of these devices are not really SCSI-3, but the drive manufacturers point 
out that these drives do incorporate some of the proposed SCSI-3 features, 
such as fiber channel interface (boasting transfer rates of lOOMB/sec.!). You 
will also run across drives that are simply SCSI-2 Fast being called SCSI-3. 


Does it really matter? Probably not, but read the specs before purchasing. 

FireWire, or as the engineers fondly call it IEEE 1 394, is sotiietimes referred 
to as serial SCSI. As that alias implies, FireWire is a serial solution with 
a lot more bang for the buck. Speeds approaching lOOMB/sec, 200MB/sec, 
and even 400MB/sec have been claimed. FireWire also boasts support 
of up to 63 devices in one chain and no cable length limitations. Sony, 
Matsushita, Microsoft, Texas Instruments, Adaptec, Cirrus Logic, Conner, 
Western Digital, and Apple have already jumped on the FireWire band- 
wagon. Skipstone is already shipping product. FireWire seems to be the 
answer to everybody's throughput wish list. Will it live up to expectations? 
Probably, sooner or later. 

SSA (Serial Storage Architecture) is yet another high-speed data conduit 
being promoted by IBM, Adaptec, Conner, and Micropolis. It doesn't suffer 
from the cable length restrictions of SCSI and can support more than 80MB/ sec 
transfer rates using multiple 20MB/sec links. Future versions should be able 
to support transfer rates of more than 1 60MB/sec. SSA connections are fault 
tolerant and have no trouble with hot plugging (i.e., connecting devices while 
power flows through the bus). ^ 
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where. Those cute little $40 speakers you bought 
at Radio Shack generate magnetic fields. Screw- 
drivers are sometimes magnetized. Anything with 
an electric motor can generate a magnetic field. 

All forms of storage media are also subject 
to the bane of all living things: time. They just 
plain get old and eventually die. Use and re-use 
a tape or disk and eventually it will wear out. 
Even if you don’t touch it, the iron- oxide (or 
whatever material is used to maintain the mag- 
netic pluses and minuses) will flake off the plas- 
tic or metal substrate. Heat, humidity, dust, and 
even gravity sooner or later will cause a medium 
to fail. Tape backup solutions are subject to the 
same problems that video tapes are. 

But, as the FAA (Federal Aviation Associa- 
tion) will tell you, the number- one enemy of 


storage systems is pilot error. A tape gets mis- 
labeled, overwritten, or left in the sun. Some- 
one uses a ballpoint pen to write on a floppy 
disk. A hard disk gets dropped or bounced one 
too many times. Coffee gets spilled. Dogs get 
hungry. #-*-% happens. 

Currently, about the safest long-term storage 
solution is CD-R. If you thought you couldn’t af- 
ford CD-R in your shop, you might want to take 
another look. The cost for recorders has plum- 
meted in the past year. (The Yamaha CD 100 4x 
is under $2,500, and HP and Pinnacle units go 
for under $1,000.) The software has also gotten 
a lot more sophisticated and easier to use at the 
same time. The blank discs (usually called gold 
discs) are fairly inejqjensive (now around $7), hold 
about 650MB, are read-only, and are relatively 
durable. CDs are not subject to magnetic fields 
and can’t be accidentally erased. Another advan- 
tage is that a disc recorded according to ISO 9660 
specifications can be read by just about any CD- 
ROM drive attached to any computer. 

While slow compared to a hard disk drive. 


CD-ROM is random-access and doesn’t require 
special compression/ decompression software. 
While I wouldn’t recommend using one as a Fris- 
bee (they don’t fly very well anyway), a gold disc 
is remarkably sturdy. 

No one is absolutely sure how long a CD-R 
disc will hold its data, but based on recent testing, 
the best guess is between 150 and 300 years 
(about three times longer than a commercially 
duplicated CD). While gold discs do use a layer 
of heat-sensitive dye (most manufacturers rec- 
ommend that you don’t leave them in the sun 
or on the radiator), tests indicate that if you left 
one on a table ejqx)sed to sunli^t throu^ a win- 
dow, the dye would start to break down in 30 to 
50 years. Note that sunlight through a window 
is a relatively modest temperature. The discs are, 
after all, made of plastic, dye, and gold, so a car 
dashboard is not a good place to store them. The 
data probably will be okay, but if the disc warps, 
you won’t be able to get it into a CD drive. 

Next in terms of durability is probably MO 
and removable-media hard disk devices. Setting 


Optical Technologies 


t the core of all optical technology is a low-powered laser While CD-ROM 
rtand laserdisc players are purely optical, some devices use a combination 
of optics and magnetic technology. 

Flopticals utilize an optical tracking system to position the magnetic read 
heads on the magnetic media more accurately. This results in much higher 
accuracy in head positioning, which results in more tracks per inch 
on the disk. Where a traditional 1 .4MB floppy disk has 80 
tracks per side with about 1 35 tracks per inch, a floptical 
has nearly 1 ,000 tracks per inch yielding capacities 
above 20MB on a single disk. While this system does 
nothing to enhance transfer rates (floptical is about 
four times slower than a SyQuest), it does reduce 
seek times. Floptical's magnetic head system will 
wear out sooner or later. 

Magneto Optical (MO) drives also use a com- 
bination of optical and magnetic technologies. 

Magnetic fields are used to write data vdiile lasers 
are used for reading. The advantages of MO are 
that the cartridges are much less susceptible to shock 
or magnetic fields than hard disk drives and, according 
to Sony, the cartridges should last 1 00 years or more. 

In the past, the biggest drawbacks to MO were low speed 
and high cost compared to just about any other form of storage. 

Recently companies like Apex, Sony, Fujitsu, IBM, Maxoptix, Torray, and NEC 
have been bringing prices down and capacities and speeds up. You can still 
expect to pay between $1 ,500 and $2,000 for a 1 .3GB drive and about 
$2,500 for a 2.6GB drive. Optical jukeboxes start in the $5,000 ballpark. 

Of course, once you have the drive, the cost per megabyte drops dra- 
matically. A quick survey of prices shows that 1 28MB cartridges average 
about $25 each, 230MB cartridges about $30, 650MB cartridges about 


$80, and 1 .2GB cartridges about $90. 

Speed is still something of a problem, however, with even the fastest drives 
still poking along at less than 4MB/sec during reads. While this is three 
times faster than a single speed CD-ROM, it is a far cry from the 40MB/ sec 
speeds offered by SCSI-2 devices. The exception to all this is Pinnacle Micro's 
Apex and Orray's Optical Hard Disk drives, which boast transfer 
rates of up to 8MB/sec. 

But MO outshines just about every other storage system 
when you need really, really vast amounts of storage. 
If you need terabytes then MO jukeboxes are def- 
initely the way to go. You get the same transfer 
rates and pay a significant time penalty while 
cartridges are changed, but if you need the stor- 
age space, it's there. Pinnacle Micro's Grand 
Teton provides up to 1.3 terabytes and fits neatly 
in any good-sized walk-in closet. 

Phase Change Dual (PD) drives are the next 
generation in optical technology. Matsushita and 
Panasonic recently announced this type of optical 
drive that takes the M out of MO. It's a purely optical 
solution that uses a laser to change the crystalline struc- 
ture of a resin-coated platter. 

This is one of the first truly re-writable CD-ROM technologies 
to come along. Not only can you store 650MB on a disc, but it should last 
for decades. The drives should also be compatible with existing CD-ROM 
drivers and operating systems. Another advantage to the system is that the 
drive doubles as a quad-speed CD-ROM reader. Of course, PD shares one 
of the problems inherent with CD-ROM: low speed. PD is precisely the same 
speed as a 4x drive, vdiich translates into 8.7MB/ sec. Faster than a traditional 
MO drive, but hardly FireWire. ^ 
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t the time it was first developed, RAID (Redundant Array of Inexpensive Disk 

Drives) was considered a good way to store data with instant access (usually 
over a network). Systems were designed based on two assumptions: hard drives 
were not very reliable (and in the old days they weren't), and most data comes 
in small chunks. To solve the first problem, RAID systems make multiple copies 
of the data on more than one drive. If one drive in the array goes down, the 
information can be retrieved from another (that's where the redundant comes 
in). Th is makes sense in a corporate environment where the cost of data loss 
is a very great deal higher than the price of a few disk drives. As for the second 
premise, in a corporate environment, most files stored on a network drive are 
spreadsheets, databases, and word processing documents. So, again, RAID 
makes perfect sense. 

This scheme starts to break down when you want to do video, audio, or an- 
imation. This type of data comes in very large chunks and relies heavily on constant, 
uninterrupted write and read rates. Most RAID systems are good at short, fast 
bursts but, like a cheetah, they can't supply sustained fast access. Also, because 
of the redundancy, they are not very cost effective. (A 1 0GB RAID system may 
only be able to store 5GB of data depending on the security level technique 
employed.) 

To understand RAID, you should know three concepts: striping, mirroring, 
and parity. Combinations of these elements comprise the various RAID levels. 
A traditional hard disk drive contains a single metal disk coated with a mag- 
netizable substance such as iron oxide. The armature passes the read/write 
head over the surface and switches the polarity or reads the polarity. The data 
is written in one contiguous pass unless fragmentation causes it to be scattered 
all over the disk. In a RAID system, where there are multiple drives and therefore 
multiple platters, you could write the data in the same fashion or, with striping, 
you could write some of the data on one drive and some on another. More than 
one head can be working at the same time, theoretically, so, with two platters 
you could double your throughput. In practical terms, a certain amount of overhead 
is consumed dividing the data and issuing the instructions. Nonetheless, RAID 
is faster than a single disk system. 

Mirroring is simply making one for one copies of the data on multiple disks. 
An alternative to mirroring is parity checking. Here's an oversimplified explanation: 
The system adds up all the bytes in a chunk of data and appends the total to 
the end. Then, during data transfer, it adds up the bytes of data and compares 
the new sum to the number at the end. If there is a discrepancy, then something 
went wrong and it tries again. More accurately put, the parity technique processes 
chunks of data through an algorithm that generates a set of values, which are 


saved. If any of the data is corrupted, usually it can be re-created from the parity 
values. It's a little bit like storing a highly compressed version of the data rather 
than a complete copy. 

RAID Levels 

RAID 0 is the simplest and fastest form of RAID and uses striping. No mirroring, 
no parity, but also no redundancy. In most situations, RAID 0 is faster than a 
single hard disk drive, but if one of the platters fails, you lose your data. 

RAID 1 uses striping and mirroring. It yields top speeds in reading (when 
there are no problems), slower writes (because the data gets written twice), very 
good protection against data loss. This is the most expensive form of RAID since 
1 0GB of disk space equals 5GB of usable storage. 

RAID 2 uses striping at the bit level and stores parity information on one 
or more disks. It's not widely used these days because it's considered slow and 
expensive. 

RAID 3 uses striping at the byte level and stores parity information on a dedicated 
platter. This results in fast reads, more efficient use of the array, and good data 
security. Writes are slower because of the multiple commands necessary to write 
the data and the parity information. (Note: what most RAID manufacturers call 
RAID 3 is often RAID 4 because it is slightly faster, but it doesn't really make 
that much difference.) 

RAID 4 is pretty much the same as RAID 3 except the striping is done on larger 
chunks of data, making it slightly faster during reads. 

RAIDS uses striping and parity techniques (similar to 3 and 4). However, the 
parity information is distributed throughout the array rather than being relegated 
to a fixed location on a single platter. This makes it a bit faster than RAID 3 and 
4, but it still suffers from the write delays not found in RAID 0. 

Which RAID is right for you? If you want pure speed and are willing to 
risk losing data if one of the platters foils, then RAID 0 is definitely the answer. 
If you still want speed, but are a wealthy paranoid type, then RAID 1 is prob- 
ably for you, providing lots of security and speed at twice the cost. If you 
can live with slower writes and want security then RAID 3, 4, or 5 is probably 
the answer. 

The Micropolis Microdisk and FWB's Hammer series address the needs 
of the new generation multimedia developers through optimization for both 
forge and small data transfer situations. Improvements have been made to 
RAID 5 (even talks about a RAID 7), and with the advent of parity caching 
(where the parity data is stored temporarily in RAM) RAID systems are becoming 
more and more attractive to multimedia developers. ^ 


aside cost and compatibility issues, MO car- 
tridges are not nearly as sensitive to magnetic 
fields as tape or floppies. They’re closer to hard 
disk drives in this regard. Like CD-ROM, they 
are random-access, and in some fields, like 
SyQuest cartridges in the print industry, they 
have become fairly common. 

MO does have its limitations, however, pri- 
marily cost and compatibility. MO technology 
has made great strides in terms of capacity and 
price, but it’s still expensive on a cost per 
megabyte basis, and cartridges are not usually 
compatible between brands. These days, when 


a 500MB hard disk drive sells for about $250 
and a blank CD-R gold disc holding 650MB 
costs about $7, one wonders about the future 
of MO. 650MB MO cartridges go for about $100. 
(Come to think of it, a SyQuest cartridge costs 
close to $80 for only 200MB!) Granted this com- 
pares apples to oranges, but these fixiit are get- 
ting more similar every day. (Within a year or 
two, quad-density, 2.6GB re-writable CDs will 
be available.) 

Tape still makes sense for long-term offline 
storage (see “Unraveling Tape,” page 36). Tapes 
are cheap (2GB for about $10), compact, and. 


if you exercise a little care in storing them, 
durable. It does require some sort of TAR (Tape 
Archive and Retrieval) software, but this is avail- 
able fi*om dozens of companies. Tape is not ran- 
dom-access and backing up or restoring data 
usually is a very time-consuming process (it can 
take literally hours to back up a few hundred 
MB depending on the device and the software 
you are using). That is why network backups are 
done at night after all the users have gone home. 

If you have all the time in the world and cost 
is a major factor, then you might check out the 
$250 tape systems that have flooded the PC mar- 
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ket recently. If you can afford to spend a little 
more, then Quick-80, Colorado Trackers, or oth- 
er higher-end tape systems will probably be 


more satisfying to use. 

And don’t forget the good old floppy disk. It’s 
fairly cheap (although you get what you pay for), 
fairly reliable, nearly universal, and you get slow 
but random access (unless you use a backup or 
compression program). Floppies are subject to 
magnetic fields, dust, heat, wear and tear, and 
other problems, but most of us know about 
these drawbacks and continue to store data on 


floppies. Not a bad choice if you’re archiving very 
small files. 

What You Store Might 
Influence What You Store It On 

If you’re storing video, by far the most efficient 
way to store it is on video tape. Digital video is 
great, but hardly an efficient way to store movies. 
On the whole, analog systems can store much. 


Resources 


Adaptec, 691 South Milpitas Blvd., Milpitas, CA 95035; vox 800.959.7274, 
408.945.8600; fax 408.262.2533; Web http://www.adaptec.com; BBS 
408.945.7727. 

Reader Service #121 

Apple, One Infinite Loop, Cupertino, CA 95014; vox 408.996.1010. 

Reader Service #122 

Atto, 40 Hazelwood Dr., Ste. 1 06, Amherst, NY 1 4228; vox 71 6.691 . 1 999; 
fax 71 6.691 .9353. 

Reader Service #123 

Central Data, 1602 Newtown Dr., Champaign, IL 61821; vox 
800.482.0315, 217.359.8010; fax 217.359.6904; Web http://www.cd. 
com; FTP ftp.cd.com. 

Reader Service #124 

Cirrus Logic, 3100 W. Warren Ave., Fremont, CA 94538; vox 
510.623.8300; fax 510.226.2240; Web http://www.cirrus.com. 

Reader Service #125 

Conner (Storage Systems Group), 450 Technology Park Dr., Lake 
Mary, FL 32746; vox 407.263.3500; fax 407.263.3555. 

Reader Service #126 

Fujitsu, 2904 Orchard Pkwy., San Jose, CA 951 34-2009; vox 800.626.4686, 
408.432.6333; fax back info 408.428.0456; BBS 408.944.9899. 

Reader Service #127 

FWB, 1 555 Adams Dr., Menlo Park, CA 94025; vox 41 5.325.4392; fax 
41 5.833.4657; email info@fwb.com; Web http://www.fwb.com. 

Reader Service #128 

Heudett-Packard, 11413 Chinden Blvd., MS 337, Boise, ID 83714; vox 
800.752.0900, 208.323.2332; fax 208.323.3991. 

Reader Service #129 

IBM, 5600 Cottle Rd., San Jose, CA 951 93; vox 800.765.4426, 408.284.6039. 

Reader Service #130 

Iomega,! 821 W. Iomega Way, Roy, UT 84067; vox 801 .778.1000; fax 
801 .778.3158; Web http://www.iomega.com. 

Reader Service #131 

Matsushita/Panasonic, 2 Panasonic Way, Secaucus, NJ 07094; vox 
201 .348.7000. 

Reader Service #132 

Maxopolls, 2520 Junction Ave., San Jose, CA 951 34; vox 8(X). 848. 3092, 
408.954.9700; fax 408.954.971 1 . 

Reader Service #133 

MegadrIve, 489 S. Robertson Blvd., Beverly Hills, CA 9021 1; vox 
310.247.0006; fax 310.247.81 18. 

Reader Service #134 


NEC, 1414 Massachusetts Ave., Boxborough, MA 01719-2298; vox 
800.632.4636, 508.264.8000; fax 508.264.8673. 

Reader Service #135 

Panasonic (see Matsushita) 

Pinnacle Micro, 19 Technology Dr., Irvine, CA 92718; vox 
800.553.7070, 714.789.3000; fax 714.789.3150; Web http://www. 
pinnaclemicro.com. 

Reader Service #136 

Quantum, 500 McCarthy Blvd., Milpitas, CA 95035; vox 800.669.7587, 
408.894.4000; fax 408.894.3218; Web http://v/vm.quantum.com. 

Reader Service #137 

Seagate/Conner, 930 Disc Dr., Scotts Valley, CA 95066-4544; vox 
408.438.8222; fax 408.438.8137; Web http://www.seagate.com; BBS 
408.438.8771 . 

Reader Service #138 

Skipstone, 3925 West Broker Ln., Ste. 425, Austin, TX 78759; vox 
51 2.305.0200; fax 51 2.305.021 2; Web http://skipstone.com. 

Reader Service #139 

Sony, 3300 Zanker Rd., San Jose, CA 95134; vox 800.352.7669, 
408.432.0190; fax 408.432.0253. 

Reader Service #140 

SireamLogic (MIcropolis), 21211 Nordhoff St., Chatsworth, CA 91 31 1 ; 
vox 800.395.3748, 81 8.709.3300; fax 81 8.701 .2809. 

Reader Service #141 

SyQuest, 47071 Bayside Pkv^., Fremont, CA 94538; vox 800.245.2278, 
510.226.4000; fax 510.226.4100; Web http://’wv/w.syquest.com; BBS 
510.656.0473. 

Reader Service #142 

Symbios Logic, 2001 Danfield Ct., Fort Collins, CO 80525-2905; vox 
970.223.5100; fax 970.226.9566; Web http://www.symbio.com. 

Reader Service #143 

Texas Instruments, Box 655012, MS 57, Dallas, TX 75265; vox 
800.336.5236, 214.995.661 1; Web http://www.ti.com. 

Reader Service #144 

Ibray, 1 875 S. Grant St., Ste. 720, San Mateo, CA 94402; vox 41 5.341 .71 52; 
fax 41 5.341 .0845; Web http://www.toray.com. 

Reader Service #145 

Western Digital, 2445 McCabe Way, Irvine, CA 92714; vox 
8(X).832.4778, 714.863.0102; fax 714.863.1656; Web http://www. wdc.com; 
BBS 714.753.1234. 

Reader Service #146 ^ 
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much more information than digital systems. 
The tradeoff is that analog systems are a bit 
sloppy and tend to lose information here and 
there. This is unforgivable in the world of com- 
puters, but for raw video it usually doesn’t mat- 
ter. So what if one or two pixels on a video frame 
get lost? At 30 frames per second no one will 
ever see it. You can make high quality dubs or 
safety masters to work from if you’re worried 
about losing information. 

If you are really worried about maintaining 
the absolutely highest quality, then be prepared 
to spend a lot of time and money. Digitize each 
frame at 24 bits and save each one individually; 
don’t use any lossy compression like JPEG or 
MPEG. This probably won’t help you much if 
you are creating a video on-demand system or 
need to store the data for a century or more 
(video and audio tape is subject to the same de- 
terioration problems that most other media is). 

Computer animation is usually created at a 
lower frame rate than video. Also, unlike video, 
raw animation doesn’t have a lot of visual noise. 
Areas of black are usually a solid, consistent 
black. White is white, etc. This is also tme of ren- 
dered images but not scanned or deep-pixel 
type images. This means that RLE (Run Length 
Encoding) compression schemes like pkzip, 
which are usually lossless, will do a good job. 
Video has lots of visual noise and inconsisten- 
cies from frame to frame. A black screen actually 
has hundreds of shades and colors that change 
from pixel to pixel, frame to frame. (See ‘ Acrony- 
madness: The lA Guide to Graphics File For- 
mats” in the May/June ‘95 issue of InterActivity 
for a detailed discussion of compression algo- 
rithms used with various file formats and their 
appropriate uses.) 

When it comes to graphics, animations, 
video, and audio, storage requirements quickly 
shoot through the roof. An hour of MPEG-1 
video or 74 minutes of Red Book audio con- 
sumes about 650MB (enough to fit neatly on 
a single CD). MPEG-2 consumes roughly four 
times the amount of space as MPEG-1 (and re- 
quires four times the bandwidth). A single 24- 
bit image can chew up 10MB or more. Even 
computer generated animations are storage 
hogs. Digitized analog source materials (the 
original uncompressed frames and high-res 
scans) take the most space. 

Unfortunately, this is precisely the material 
you should be archiving, probably more impor- 
tant than whatever format you end up with. Too 
often it’s the first thing to be discarded when 
hard disk space runs short. Later, if you need 
to convert to a higher resolution or you find that 
some of your digitized video doesn’t look right, 
it’ll be much easier to restore the original data 
than re-scan, re-capture, or re-shoot. 

Rapid technological evolution poses its own 
problem for data storage: obsolescence. I have 
data stored on tapes that’s perfecdy secure ex- 
cept for the fact that I no longer use that type 


Shopping for a Hard Disk Drive 

Y ou might think that since you're developing multimedia, you automatically need a high-performance 
AV drive. This isn't necessarily the case. It really depends upon what you plan to use the drive for. 
According to Kris Bakke, product manager at Seagate, you may not need an AV drive, unless you're 
involved with fairly demanding video and audio processing or building video servers. "Sure, I'd like 
to sell someone the more expensive model, but in 70% of the cases our standard drives are fast enough," 
he says. "When you get into high-end digital video systems for editing and ad insertion, where you need 
guaranteed throughput and every frame counts, then AV drives are a necessity." 

If you're doing any kind of video or audio capture, you need a fast drive and a fast interface. Playback, 
however, is rrot quite as demanding. Single-stream playback can be handled by just about any storage media 
(MPEG-I was designed to play off a single-speed CD with its less than impressive 1 50kB/ sec transfer rate.) 

When you start getting into MPEG-2 or multiple streams, then things begin to get complicated. Not 
only does the drive system (usually RAID or MO jukebox) have to deliver a lot of data very quickly, 
the software algorithms used to segment data have to be fairly sophisticated. 

When shopping for a hard disk drive (or just about any other kind of drive), it's easy to get 
sidetracked by some of the numbers tossed around. Here's a quick list of things that influence how 
fast a drive really is: 

Transfer rate: Transfer rate is probably your best yardstick for measuring a drive's performance. 
This Is usually given in megabytes or megabits per second (very Important to know which). This 
should be the average sustained transfer rate, but some manufacturers list their burst rate (how 
quickly data moves out after it has been stored in a cache). Depending on your application, you 
should be aware that sometimes transfer rates are listed only for reads, and that writing usually 
is slower. In many cases, the transfer rate is limited to the type of connection you use. Even if a 
drive boasts an 1 8MB/ sec transfer rate, you'll only see 3MB/ sec if it's connected via ATA, or 5MB/ sec 
if It's connected via traditional SCSI. 

Access time: This is the elapsed time between a request for data and when the data is delivered. 
Lower access time means a faster drive. 

Seek time: The time it takes the drive to find the data you have requested. Usually this is listed as 
average seek time, but sometimes you'll see figures for worst-case or track- to-track. (By the way, 
CD-ROM seek times can be atrocious.) 

Latency: This is the average time it takes for data to come under the read head once Its track has 
been found. This is a direct function of the drive's RPM. 

RPM: Revolutions per minute, the speed at which the platter is spinning. 

Command overhead: The time required to process a request. 

RAM ccMhe: A temporary holding area where most frequently accessed data is stored. A lot of companies 
tout various algorithms for determining exactly what data should be temporarily stored here. Bigger 
caches and better algorithms can speed up a drive in some cases, but can mean next to nothing 
during large block reads. 

Number of platters: More platters usually means a faster drive, if striping is used. (This is why 
4GB drives are faster than 51 2kB drives.) 

T herm a l recoiibralion: A momentary slowdown of the drive to dissipate heat and make fine adjustments 
to the head position. A bad thing when you need uninterrupted data transfers, for example when burning 
a CD-R. Unfortunately, very few drive manufacturers list this In their specs unless it's absent. 

Unfortunately, most drive manufacturers list only best-case figures for their drives and fail to mention 
that writing is almost never as fast as reading. In the case of some removable media devices, which usually 
are slow compared to fixed drives, a common trick is to list storage capacities and transfer rates based 
on compressed data. 

If you plan to do a lot of media capture or CD burning and you can afford the extra hundred or 
more dollars for an AV drive rather than a less expensive model with the same specs, you won't be 
disappointed. For now SCSI (preferably SCSI-2) is definitely the way to go. Bite the bullet and get a 
good controller (the cheap SCSI controllers just aren't worth the hassle) and expect to pay more for 
cables and terminators. Adaptec Is still the ruler in SCSI boards, but you can get high-end SCSI adapters 
from Central Data, and mid- to high-end SCSI product from Symbios Logic, and Western Digital. If 
money is a problem, then EIDE might keep you going for a while. In all cases, read through the specs 
carefully and if In doubt, call the manufacturer and ask. W 
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Megadrive's eight-slot Enterprise 8 Storage system can accommodate up to eight 3.5" 
drives (ranging from 535MB to 4.2GB each), or four 5.25" 9GB drives, providing up to 
36GB of storage with 20 MB/sec transfer rates (the units can be daisy chained if you 
need more, and advanced thermal recalibration technolgy makes these ideal for AV). 
You can also include tape backup drives or oprical drives, and there is a rock mount version. 



of computer, probably couldn’t connect that par- 
ticular tape drive to any other system, and even 
if I could, I am positive the software wouldn’t 
work. Many TAR packages use data compression 
schemes that aren’t as universal as one might 
think. It’s a lot like locking your keys in your car. 
They’re safe all right, you just can’t get at them. 

This can be a major problem if you have lots 
of stored data. I don’t know a single development 
house that isn’t constantly upgrading their equip- 
ment, adding newer, better, faster machines. 
Transferring gigabytes or terabytes from one 
archival system to another is one of those dread- 
fully boring tasks that most of us would rather 
put off to another day when we have more time. 
Unfortunately, that day never arrives. My advice 
is to bite the bullet and set aside a day (or two 
if necessary). Get a good book and just do it. The 
reward is the feeling that you can delete files with- 
out agonizing over each “are you sure?” message. 

Cost: The Final Question 

How much you need to spend may depend on 
how valuable you think your data is. How much 
would it cost you to replace it if it were destroyed? 
Can you trade time for dollars? There are very in- 


expensive tape drives on the market, but they usu- 
ally take a lot of time to use. There are inexpensive 
disk drives but if you’re doing video or burning 
CD-Rs, the extra money for a faster drive would 
be well spent. At the other extreme are solidstate 
disk drives (see “Solidstate Disks,” page 29). Faster 
than fast but cost a fortune. 

Traditionally, you can evaluate storage sys- 


tems on a cost per megabyte (CPM), but keep 
in mind that a better CPM doesn’t necessarily 
mean a device will work best in your particular 
situation. A quick CPM breakdown of various 
media, ranked best to worst looks something 
like this (figures are approximate): 


$ .0005 

Video and audio tape (or just about 


, 

any analog storage medium) 

$ 

.001 

CD-ROM 

$ 

.005 

Data tape 

$ 

.01 

CD-Recordable 

$ 

.40 

Floppy diskette 

$ 

.50 

Hard disk 

$ 

.75 

SyQuest or MO cartridge 

$ 25.00 

RAM 

$ 30.00 

ROM 


Like all technology, data storage is changing 
rapidly. On the horizon we have quad-density 
CD-ROMs, re-writable mini-CDs, ever cheaper 
hard disk drives, and very volatile RAM and 
ROM prices. Perhaps data crystals or organic 
storage devices will become viable before long, 
and we’ve only briefly touched on compression 
schemes, which stretch your storage dollar and 
keep getting better every day. 

There are lots of ways to store information and 
lots of questions to answer before you rush out 
and buy. Your solution will probably contain a 
number of these technologies, making use of their 
strengths to perform different storage functions. 
Hard disks for fast access, medium cost, and dura- 
bility; floppies for day-to-day small-volume, rel- 
atively safe storage; RAM for very fast yet very tem- 
porary storage; and perhaps tape or CD-R for long 
term, durable, and inexpensive storage. 1 have 
managed to avoid the Number One storage cliche 
so far, but I don’t think I can close without saying 
it at least once. Better safe than sorry. ^ 


■ Unraveling Tape 

ape drive systems come in two formats: Linear systems, such as the ubiquitous QIC (Quarter 
Inch Cartridge), and Helical Scan systems. QIC drives are pretty much like audio tape decks; 
the read/write heads record data as the tape passes by. Helical Scan drives are closer to VCRs, 
where the heads spin at an angle while the tape moves past, writing data in long diagonal strips. 
Consequently, QIC drives (available from companies such as Colorado, Wangtek, Iomega, and 
Archive) are not quite as efficient in tape use. QIC cartridge capacities range from 1 50MB up to 
2GB. Helical scan drives (made by companies like Archive, Sony, Exabyte, HP, IBM, and Wangdat) 
usually come in sizes from 1 .3GB up to 5GB and beyond. 

While magnetic tape of any kind eventually will wear out, warp, or shrink, tape is considered 
a good archival medium. It is cheap (QIC cartridges usually go for around $20; 8mm and 4mm 
tapes about $10). It is slow (transfer speeds are usually In the MB/ minute range). Incompatibility 
between systems and software abounds. Tip: When shopping for tape systems, note whether the 
capacity is listed straight or compressed. Some manufacturers feature compression hardware in 
the drive itself while others rely on the backup software to do the compression. Also note that formatting 
a tape and writing a few hundred megs can take literally hours! 

Tape drives are notorious for settling into their own unique tensioning (how much tension 
is applied to the tape as it passes over the read/write heads). Data recorded on one drive 
may not be restorable from another. If the drive you are using is still settling, you may not even 
be able to read tapes you recorded a few months ago. This is particularly true with inexpensive 
tape drives, which have a nasty habit of drifting a tiny bit every time you use them. With any 
tape drive, it is a good idea to check older archives every once in a while. If you start finding 
read problems, it's time to restore and resave everything. ^ 
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O pcode's oword winning MIDI 
sequencing software is now 
available for Windows 95* Vision for 
Windows is an intuitive, professional 
tool for creating music with your PC. 
This complete system includes OMS for 
trouble free studio setups, and Galaxy 
for cataloging and retrieving sounds. 

Whether you're a multimedia producer, 
composer or aspiring songwriter, 
it's easy to turn your PC into an 
integrated music workstation... 
with Vision for Windows. 


For free literature 
call 1800.557.2633 ext. 808 
or visit our world wide web site at 
http://www.opcode.com 
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FOUR OF A KIND 

Never bet against a sure thing 

When it comes to making the most dynamic presentations, don’t put your money on anything less than a proven 
winner. The complete line of projection systems from ASK have won consumer approval for performance, 
durability and value. So don’t be bluffed by the competition, let ASK be your ace in the hole! 






IMPACTWSX ♦ 


The Impact™WSX LCD projection panel from ASK can handle everything from Macs and PC’s 
to Sun, HP, and SGI. With full 24-bit color processing and our innovative BatMouse™ wireless 
mouse control, the WSX offers both superior image quality and superb ease of use. Displays all 
resolutions up to 1280 x 1024. All cables and hard attache case included. 


Call to arrange for a free demonstration. 1 ~ 800 * 275*5231 


IMPACT 24 4 


The Impaa™24 LCD projection panel is designed to reproduce high-quality color computer and 
video images. Macintosh and PC compatible with integrated video interface, built-in speaker and 
convenient wireless BatMouse™ . Featuring an outstanding palette of 16.7 million colors, and 
resolutions up to 800 x 600, the Impaa 24 delivers all you could expea from a multimedia panel. 
All cables and hard attache case included. 

♦ IMPRESSION 750 

True multimedia projection starts with the ASK Impression™750, the lightest LCD 
projector in it’s class at 17 pounds. The 750 displays resolutions up to 800 x 600, 
and comes with on-board video, stereo speakers, and wireless mouse control. Plug in 
your computer, VCR, or camcorder and enjoy stunning images in 16.7 million colors! 

All cables and padded carrying case included. 


IMPRESSION 960 


The Impression 960 is the first HIGH RESOLUTION data/video projeaor 
that can display both Macs, PC’s and workstations from Sun, HP, SGI, and IBM. 
ASK’s RESmaster II™ and Batmouse™ technologies allow superb ease of use and 
resolutions up to 1280 x 1024. All cables and padded carrying case included. 
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movie 


what's its name?" The vice pres 


ident of Entertainment Software 


at Really Big Games looked at 
his unknowing assistants for help. 
"All those years at Harvard and 


you know nothing/' he spat at 
the poor interns. ^ The boys 
sitting across from him looked 


the window behind his desk. He 


took in the breathtaking vista of 


me more 


s, convi 


were in a bad dream, sudden- 
ly stiffened at the mention of 
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“what” and “platform.” For a moment they 
didn't know which was worse: the realization 
that this was no nightmare or the fact that 
they had to make a decision that would haunt 
them for the next 18 months and beyond. 
Suddenly, as if driven by a hidden force, they 
both chimed, “Crossplatform. Definitely cross- 
platform.” 

The VP turned around slowly. The interns 
seemed to shrink in place. Luckily, the VP rec- 
ognized the technical term they had just 
thrown at him. “Crossplatform. Good, good. 
That’s what we like to see at Really Big Games. 
Yup, lots of platforms. Well, I have another 
meeting to go to. Nice doing business with you 
guys. Just give me those zombies and throw in 
a naked chick.” 

With a hearty laugh, he led the boys out of the 
building, patting them on the back all the way. 

As they looked back on the monolith that Re- 
ally Big Games called home, the boys pondered 
how they would ever manage to work zombies, 
lots of zombies, into their dream project. All 
their lives they had dreamt of creating a feast 
for the senses, but it had never involved cross- 
platform zombies. 

They decided to look in the yellow pages. 


The Yellow Pages of Platforms 

Merle, the older of the interns, found Zombies 
in the Pacific Bell Smart Yellow Pages. How right 
the adverts were. There really was nothing you 
couldn’t find in this canary tome. Richie brought 
in the coffee and a stack of steno pads. 

“Richie, we’ve got no choice but to let our 
fingers do the walking. Under Zombie I have 
found the names of people who may be able 
to help us choose the platform for our design. 
They are all zombie experts in their hardware 
domains.” 

“I’m delighted!” whooped Richie. “I shall take 
copious notes. We shall treat this as an adven- 
ture. Who do we call first?” 

“Apple Annie,” Merle answered. “She is the 
Mistress of the Mac.” 

The phone rang only once before an excited, 
but slightly ethereal, voice answered. Apple 
Annie listened to the boys’ questions sympa- 
thetically. She hesitated for a moment before 
beginning her reply. 

“The Mac isn’t a really great place for zombies 
to dwell. Although many of our faithful followers 
are developers of the interactive discipline, bless 
them all, the market for entertainment software 
is relatively small. However, it is most loyal. Of 
course, now we have the Power Mac, and it has 


the power to handle many of today’s entertain- 
ment software needs. There’s also plenty of system 
memory, and the Apple is a graphical machine. 

“In fact, at this year’s pilgrimage to the holy 
shrine of Macworld there was an endless array 
of flight simulators on the Moscone Center floor. 
Many of the problems that the heathen enter- 
tainment software developers associate with the 
Mac are related to the best features of the Mac 
operating system. The hardware and software 
are so tightly coupled that it’s very difficult to 
get into the innards the system.” 

Richie interjected politely, “Why would any- 
one want to do that anyhow, Apple Annie?” 
“Entertainment software is about perform- 
ance. If anything, we are finding that interactive 
multimedia in general is being defined in terms 
of frame rate when it comes to performance. A 
frame is the time it takes to complete one cycle 
of operation in entertainment software. So, the 
basic programming tasks, graphics, audio, and 
potentially video elements all have to resolve 
themselves within a specific time slot. The more 
of these time slots you can fit into one second, 
the greater the frame rate. Good is 30 frames per 
second, but in some cases you maybe looking 
at up to 60 frames per second. 

“If you have the elements of the program, as 
I have outlined for you, and you build in the la- 
tency of the operating system, you’ve got a very 
tight space to work in. Most developers of en- 
tertainment software, being the naughty little 
gremlins they are, look for ways to squeeze the 
hardware. If they can’t do that, it limits their abil- 
ity to produce compelling titles.” 

“Does that mean the Mac is not a suitable 
games platform?” asked Merle. 

“No, my child. Far from it. Our followers are 
starved for good games. They’re sadly over- 
looked because developers view the market as 
too small, even though the Power Mac has in- 
creased the Macintosh’s attraction as a devel- 
opment platform. We also have the wonders of 
QuickDraw 3D, which we’re starting to think 
about touting among the entertainment soft- 
ware community. You see, there’s an opportunity 
there, but it’s still relatively limited compared 
to consoles or that Intel box thing.” 

“What about Pippin?” chimed Richie, refer- 
ring to Apple’s settop gaming box, much touted 
by Apple last year. 

“Oh, my dear, you are amusing. Pippin is with 
some Japanese gentlepersons called Bandai. It’s 
their business. I believe it comes out at the end 
of March over there. It has changed so much 
since it was armounced over a year ago. It is now 
said to be an Internet box like those quaint ideas 
from that Mr. Ellison at Oracle. But, you know, 
it is a powerful little box for a stripped down ver- 
sion of our glorious operating system. Would you 
like its specifications?” 

Apple Annie faxed over the Pippin specs as 
she told the boys about the first time she set eyes 
on the Mac. 


Pippin 

66MHz PowerPC 603 
8kB data and 8kB instruction caches 
6MB SRAM and VRAM combined 
4MB ROM 

IEEE floating point unit (FPU) 

4x CD-ROM 
1 6-bit video support 
Dual stereo 1 6-bit sound 

“Annie, should we do anything on the Pip- 
pin?” said Merle, hoping to stem Annie’s rem- 
iniscences of all her favorite Macs. 

“Only if you can produce Kanji. I must go, dear. 
We’re having an LC Appreciation Tea Dance.” 

Nearly Nearly Johnson 

Richie finished taking notes from their con- 
versation with Apple Annie as Merle dialed the 
number of Nearly Nearly Johnson at 3DO. It took 
a while, but eventually Nearly answered the 
phone. Once more the boys explained their 
predicament. 

Nearly, vdio appeared slightly distracted, spoke 
very freely, “You know, 3DO is a cult in Japan. 
We’re getting there in other parts of the world, 
too. It’s a great machine. Do you have the specs?” 
Before the boys could say anything. Nearly 
faxed them the specs of the original 3DO player. 

3DO 

1 2.5MHz 32-bit ARM60 RISC processor 

2x CD-ROM 

32kB SRAM 

2MB DRAM 

1MB VRAM 

16-bit display 

1 6-bit stereo sound 

“It was the first 32 -bit console. Set the pace, 
boys. You want to license it?” 

“Not exactly,” Merle replied. 

“Don’t go believing what anyone says about 
it not meeting expectations. There are nearly 
three-quarters of a million units worldwide. 
There are over 200 titles for it in circulation. 
We’ve got the best engineers, and our develop- 
ment tools are among the best. It’ll cost maybe 
$20,000 to get started with us. Come on, what 
do you say?” 

“That seems steep,” Richie said. 

“Look at all the great features it provides to 
developers. It was designed by the guys who did 
the Amiga — what a machine that was! And it’s 
better than any of the cartridge consoles it su- 
perseded. It even has the potential to do MPEG 
decompression. The price has dropped from 
$699 to under $300. And look at the great titles: 
FIFA International Soccer and Madden Football 
Even The Daedalus Encounterlooks better run- 
ning on this box than on a PC.” 

Merle had to intenupt. “Look, we know a little 
bit about 3DO. The company has failed to live 
up to expectations because it promises more 
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than it can deliver. It has a credibility problem. 
No one doubts the technology, but if 3DO 
doesn’t deliver what they say they’re going to, 
around when they say they will, it’s difficult to 
keep the faith. 

“Developers need a solid user base, and the 
original 3DO player seems to be taking a back 
seat to your new M2 technology. After all, the 
only companies who really developed software 
aggressively for 3DO were Studio 3DO, Elec- 
tronic Arts, and Crystal Dynamics. The first 
two are strongly linked to 3 DO, and the latter 


has moved on to other platforms.” 

“I’m glad you mentioned M2. Let me fax 
that spec through. You should have said some- 
thing in the first place. Now we’re talking,” 
Nearly Nearly burbled. 

M2 

66MHz custom 64-bit PowerPC 602 
32kB cache 

6MB SDRAM and ROM combined 
24-bit display in 320x200 resolution 
1 6-bit display in 640x480 resolution 


MPEG-1 support 

32 channels of audio 

“Boys, this thing has 64-bit data paths be- 
tween all internal memories. We’re talking 
about 528MB per second bus bandwidth and 
133MFLOPS under the hood. This time we’re 
also doing a lot of software ourselves in Studio 
3DO to make sure people see the real power 
of the chip when it comes out. 

“This baby does real multimedia with MPEG 
video, audio, 3D with hardware Z-buffering, 
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T he platform you develop for depends on your intended audience and the 
platform they’re likely to use. And, usually, the nature of a title determines 
its audience. For example, you're not going to sell many reference titles, 
no matter how entertaining, on a console. At least not anywhere but in Japan, 
where we hear there are entire floors of retail outlets devoted to very unlikely 
console titles. Adult titles on a PlayStation? Apparently so — but only in Japan. 

Market Penetration 

While keeping a focused eye on your audience, a few statistics may influence 
your vision. Various studies show that 32% to 39.8% of U.S. households 
have a PC (including Macs and Intel-based machines). According to Dataquest, 
some 33% of those are Macintoshes. According to figures supplied by Odyssey, 
yet another research firm, 1 3% of U.S. households have a CD-ROM drive, 
4% have a CD-ROM-based game machine, and 37% have a cartridge game 
machine. 

If you were to look at the game console market and include the old 1 6- 
bit cartridge platforms of Sega and Nintendo, the world would be skewed 
heavily toward those two giants. However, it's pretty safe to say that the cartridge 
business is almost dead for everyone except those who started there. Sega 
and Nintendo will continue to reap big rewards, but the transition to 32- 
bit and 64-bit machines will be complete with the release of the Ultra64 later 
this year. Console manufacturers aim to expand their markets beyond Toys 
R Us. The price of the new consoles is higher than that of the cartridge systems, 
putting them into a new category of consumer device. The consoles will come 
down in price, but there are lower limits imposed by the complex technology 
these boxes incorporate. 

As for market penetration, more than 700,000 3DO multiplayers have 
been distributed worldwide, with 275 titles available for the system. In the 
United States, Nintendo has 17 million Super Nintendo systems and 720 
titles. On the 8-bit NES (which Nintendo no longer manufactures) the count 
stopped at 40 million units and 629 titles. The Ultra64 is scheduled for 1 996 
release. The Sony PlayStation, released in September 1 995, has a worldwide 
distribution of 3.4 million units (2 million in Japan, 800,000 in the U.S., 
and 600,000 in Europe). By the end of 1 995, 52 titles were available for 
the PlayStation, of which total sales have been 4 million. Ten titles sold in 
excess of 1 50,000 units each. Of those, three sold more than 250,000 units 
and three sold more than 300,000 units. 


Sales of the Sony PlayStation outstrip its nearest competitor, the Sega Saturn, 
by at least two to one. That translates into 500,000 to 1 ,000,000 units (es- 
timates vary) in the United States this year, discounting the effect of the Ultra64 
launch. These figures are eclipsed by an estimated 20 million PC households 
(again, this number depends on who you ask — Intel projects 22 million 
Pentiums sold by the end of this year, though they don't specify household 
ownership in their stats). 

Yet many developers and publishers are committed to consoles because 
they provide the best platforms for games. It's difficult to get around that fact. 
Most big publishers have a development hierarchy with the PC at the top 
followed by the PlayStation, then the Saturn. It's not something an independent 
development group can emulate easily. 

Many publishers sincerely wish the PC was the only platform they developed 
on, but they're still waiting to see if it becomes a clear leader in entertainment 
software. If PCs don't develop a strong games identity, the consoles will continue 
to dominate among their specific audience of teenage boys. 

The PC's greatest advantage over the dedicated consoles is that it offers 
an audience that isn't handicapped by the generation of their hardware. Okay, 
you're not going to find a lot of joy trying to satisfy the 386 PC owner as 
well as the Pentium enthusiast (or Mac LC owner versus Power Mac user), 
but it wasn't until the multimedia revolution began some two years ago that 
PCs became consumer products. Therefore, your target PC is likely to have 
a fully specified multimedia system with at least a 486 processor. 

A lot of people have written the Mac off as a viable delivery platform, 
but if you're into the educational market (and our own figures show that the 
majority of InferActivity readers are), here's a vital statistic: According to 
a QED study, Apple owns 63% of the K-1 2 market (that's kindergarten to 
high school in the U.S.), and 58% of all K-1 2 computer purchases in the 
'95-'96 school year will be Macintoshes. Apple's penetration into the Canadian 
educational market was 32.5% as of the first half of '95. 

And don't underestimate doorstops from the '80s. We've heard tales of 
titles written for the Apple lie still selling today because of that platform's 
popularity in schools. 

MPEG 

Technological elements such as digital video and 3D effects will also influence 
your choice of delivery platform. Interactive games that rely heavily on video 
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have never been as popular as their sprite animated cousins. With estimated 
average sales of some 40,000 units, a video-heavy title that sells 40,000 
units could be considered a failure in the games business, where the average 
sprite^xised console game sells as many as 1 50,000 to 250,000. Interactive 
dramas such as Phantasmagoria, 1 Hour, and The 7th Guest (the latter 
of which sold of over a million and a half copies) prove it's possible to ring 
up mega unit sales, but those titles are the exception, not the rule. Unfortunately, 
some of the technologies remain proprietary and debates rage about stan- 
dards in digital video. 

What about MPEG and its role in interactive design? A couple of facts 
may help you make up your mind: 


► An MPEG codec is available with consumer PC systems from all the top 
manufacturers, except Apple. This codec may be in hardware or It may 
be software only. 


► S3, a leading supplier of graphics chips for the PC, shipped 500,000 
MPEG chips in 1995. 


► MPEG hardware support is possible as an add-on with a number of the 
new consoles, although no products are available as of yet. It's already 
part of CD-i. 

► Many PC manufacturers are looking for suitable MPEG titles to bundle 
with their systems, and there's a recognized shortage of such titles in 
the marketplace. 

Things have never been rosier for MPEG, but it's been a long time coming. 
Interactive television and broadcast use of MPEG-2 are securing a place 
for this open standard. On the other hand, some multimedia developers go 
to great lengths to develop their own video codec technology with little in 
the way of recognizable commercial gain. It's your call. The fact is that in 
1 996 and beyond, MPEG is a likely feature of PCs. It's already part of CD- 
i. It's also going to be available on game consoles in the next 24 months. 

The Windows accelerator, or accelerated VGA, chip manufacturers are 
providing predominantly hardware support for digital video In their products. 
VGA products commonly provide the following functions in hardware: 


► Scaling and interpolation. 

► Color space conversion. 

► Video overlay over graphics. 

^ Hardware decompression of MPEG. 


To emphasize the integration of more functions in VGA, Jon Peddle, a leading 
analyst of the PC graphics market, categorizes PC graphics this way: 

► Super VGA (SVGA): High-resolution VGA typically at 1024x768 resolution 
range. 

► Accelerated VGA (AVGA): VGA with 2D acceleration predominantly 
used in Windows accelerators. 


► Video Graphics Controller (VGC): AVGA with integrated digital video 

functionality. 

Peddle says, "We can see how MPEG functionality, and now 3D func- 
tionality, are becoming part of the baseline functions of the graphics subsystem 
in PCs. In 1 996 the average consumer PC may be a 1 33MHz or even 
166MHz Pentium. That's a of lot of power, and a lot of companies are 
committed to developing for Windows 95." 

Another factor that may shift the balance of entertainment power 
toward the PC is 3D. Microsoft will release their 3D API, Dlrect3D, 
in the middle of '96. More than 30 manufacturers have, or will have, 
3D accelerator chips that support Direct3D. The emergence of 3D is 
making PC graphics more multimedia capable with each new generation 
of VGA chipsets. 

3D 

Consumers are faced with an ever greater array of options on which to 
spend their entertainment dollars. Faced with competition from consoles, 
online services, video, television, and the upcoming Network Computers 
(NCs) of companies such as Oracle, the multimedia experience must amaze 
and excite the user. To a majority of consumers, the PC is an investment In 
electronic entertainment, and 3D Is perhaps the next investment PC users 
will make. 

It's tempting to say that games have limited appeal. (If you doubt 
that, do a random survey of the adults you know, men and women, 
asking how they perceive computer games.) However, multimedia 3D 
offers a rejuvenating shot in the arm to an industry that has been a 
victim of its own hype. 3D goes beyond games — check out the up- 
coming Nature CD-ROM from WNET, which uses incredible QuickTime 
VR panoramas of the some of the most beautiful places in the world 
(browse over to http://qtvr.qulcktlme.apple.com/ for a preview). 

With the recent financial results of companies such as SoftKey, Broder- 
bund, and Sanctuary Woods pointing to a slowdown in the market, de- 
velopers have to look at new means of getting their messages across. 
The high level of Interactivity that comes with realtime 3D Is going to drive 
consumer demand for 3D products. Research among the top entertainment 
publishers suggests that sales of hardware accelerated titles will double 
in the next three years. Meanwhile, software-only 3D is expected to decline. 
Direct3D allows a program to poll the hardware and use any 3D accel- 
eration features available — the developer doesn't need to worry whether 
they're there or not. 

The first products to take advantage of 3D PC hardware have been native- 
only titles running on graphics boards such as Creative Labs 3DBlaster or 
Diamond Multimedia's Edge3D. Sega has ported their Saturn favorites to 
take advantage of Edge 3D's concurrent multimedia processing chip from 
Nvidia. The 3D market Is In its infancy and native titles will retain a small 
niche in the market, but over the next few years, 3D multimedia Is going 
to dominate the bestseller charts for entertainment software. Given 3D's 
insatiable thirst for processing power and memory, many of these titles will 
be built for the PC. 

It's difficult not to endorse the PC as the main platform for interactive multimedia 
whether it be entertainment software or not. There's just too big an installed 
base, too many technological possibilities for leading edge developers, and 
too many hardware features for multimedia elements such as 2D and 3D 
graphics, digital audio and video, and eventually communications. ^ 
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and MIP mapping. M2 is slated to outperform 
every one of its rivals.” 

Richie, slightiy confused, had to ask, “What 
about all that memory? It’s going to cost a lot 
of money. Maybe that’s okay in a personal 
computer or something like the Pippin, but 
in a game console?” 

“You want performance, you can’t afford to 
skimp on memory, kid. We’ve got a big strategy 
behind this. It goes into the arcade, into M2 
players, and into the PC. We’ve managed to get 
those Matsushita guys to pony up some $100 
million and they’re bigger than any of our 
competitors. They’re going to handle all the 
developers.” 

“Matsushita doesn’t have any experience do- 
ing that. They may have money, but are they go- 
ing to make the commitment that Sony made?” 
Merle wondered. 

“Hey, it’s early in the game. Merle, my boy. 
You’ve got to give it a chance. The first devel- 
opment tools are starting to become available. 
The M2 kit works on a Mac and costs around 
$40,000. Try it out for yourselves.” 

Richie answered, “Thank you for your help 
Nearly. We have to think about this. You’re the 


first console guy we’ve talked to, and frankly, 
$40,000 scares us. There doesn’t seem to be 
much room for the little guy, and the startup 
costs seem pretty high. You guys are supposed 
to be easier to deal with than some of the others, 
but that scares us too. Also, the technology 
sounds great, but it seems to rely on Matsushita, 
and too many players may be coming into the 
market in the coming year. They have to prove 
themselves, no matter how big they are. 

“By the way,” Richie asked, “why do they call 
you Nearly Nearly Johnson?” 

Johnson smiled. “We’ve nearly made it, kid. 
Nearly. Now get lost. I’ve got some licenses to sell.” 

The Concealed Console 

Merle and Richie took a break and ran 
through what littie information they had man- 
aged to gather so far. It seemed that neither 
Apple nor 3DO offered them a clear path. They 
reasoned that technology could only take them 
so far — without an audience, no title would 
ever make it. It didn’t seem like either company 
was likely to deliver that audience. By shun- 
ning direct involvement in Pippin, Apple had 
relegated it to a mere fringe player, and the 
Mac, with its 10% penetration into the con- 
sumer market, was still a minority personal 
computer. 3DO, on the other hand, just didn’t 
seem to be able to make up its mind. They 
screwed up on their original player. The boys 
didn’t want to be impolite about that, but M2 
could turn out to be another hype fest. The real 
entertainment boxes lay in the hands of Sega, 
Sony, and Nintendo. 


Merle found the contact for the three big con- 
sole players. It was one guy called the Shad- 
owmeister. When they rang his number, they 
got an answering machine. Merle left a message 
and waited to hear back from the Shadowmeis- 
ter, which he did after about 10 minutes. 

“Dude, you serious about the console busi- 
ness?” rasped the voice on the other end of the 
line. 

“More like desperate. We just need to know 
what it takes to develop on the console plat- 
forms and if it makes sense,” replied Merle. 

“Can you give me a hundred bucks?” said the 
Shadowmeister. 

“No.” 

“Okay, grab a bag of tortilla chips. I like the 
black kind. And ajar of salsa. Meet me behind 
the old chemical plant in half an hour.” 

“But — ” Before Merle could finish, the Shad- 
owmeister had hung up. 

The boys arrived at the meeting place prompt- 
ly, but no one was in sight. Suddenly, from behind 
a giant drum of waste non-fat chocolate, the 
Shadowmeister revealed himself He was dressed 
in the traditional garb of the Ninja assassin and 
held a baseball bat in his right hand. 

“You boys have the chips?” he rasped. They 
both nodded. “Okay, let’s chow and I’ll tell you 
everything you need to know.” 

Merle and Richie didn’t know what all the 
mystery was for. 

“Always the same,” the Ninja explained. “You 
kids come along with your big dreams and big- 
ger ideas, and you think the console business 
is yours for the taking. I’ve been in this business 


r SYSTEM 

PLAYSTATION 

SATURN 

ULTRA64 ^ 


33MHz 32-bit 

2 X 28MHz 

100MHz 64-bit 


R3000A 

Hitachi SH2 

R4200 


2MB DRAM 

1 MB VRAM 

3MB DRAM 


1 MB VRAM 

2MB DRAM 



512kB ROM 

32kB SRAM 
512kB ROM 


r 

24-bit color 

VDPl processor 

64-bit custom DSP 


256x224 resolution 

32,000 colors 

16-, 24-, and 32-bit color 


640x480 resolution 

352x224 resolution 

320x224 resolution 



640x224 resolution 

512x448 resolution 
640x480 resolution 




1024x768 and 1280x1024 HDTV modes 

^ Sound 

1 6-bit sound 

1 6-bit sound 

64-bit sound engine 


51 2kB sound ROM 

32-voice FM synthesis 

64+ channels 


24 channels 

1 6 channels 

Unlimited voices per channel 

, Features 

4x CD-ROM with 256kB buffer 

4x CD-ROM 

Cartridge drive 

1 
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for nearly five years and this is what IVe been 
reduced to. All because of lousy NDAs. 


“You can’t mess with these guys if you’re a de- 
veloper. You stick to their game plan and hope 
you can ride on the back of their success. If 
you’re lucky or you make them money, you get 
to be a Made Guy. They even let you in on their 
future plans. But you can never criticize their 
technology. No, that’s an infamy.” 

“Why do it then?” asked Richie between chews. 
“Consoles are the entertainment center in this 
business. Until recently, the console games busi- 


ness was a $5 billion industry — 20 times bigger 
than PCs. Can you imagine? There are guys out 
there — barely out of their twenties — who cut 
their teeth in this business and made a fortune. 
Even after the hefty license fees and the exor- 
bitant costs of the cartridges, you still ended up 
with a big chunk of change. 

“But you’ve got to know your place if you’re 
a developer in the console business. You’re right 
at the bottom of the food chains unless you’re 


THE ONLINE PLATFORM 

Ity Onud Rolmuil & Monk Gimtfum 


T he hottest topic in computer gaming has to be anything with the word 
online in it, or multiplayer for that matter. If you're going to play games, 
it's better to play against other humans than against the computer. The 
best way to do that is either through an online service, modem-to-modem con- 
nection, or on the Internet. It just doesn't seem feasible to invite a bunch of people 
to crowd around your computer screen. 

Indeed, the Internet may be the delivery platform of the future. According 
to Paul Neuroth of Looking Glass Technologies, porting retail products is cheaper 
than doing Internet-specific development. He foresees most online game de- 
velopment coming in the form of network capabilities built into retail software. 
Current trends suggest that publishers and developers will be providing connectivity 
as a standard feature. 

Console manufacturers are trying to get connected through cable, the Internet, 
and anything else that will get them wired. Multiplayer gaming on PCs has 
been a success story due to the proliferation of online services such as AOL 
and CompuServe. Add the rampant fever for anything Internet related and 
you have one good reason why the modem business rose by 82% in 1 995 
and is likely to grow by the same amount again in 1 996. 

Looking at the numbers from another perspective, a study by Telecommunications 
Research Inc. shows that 39.8% of U.S. homes have a PC, 24.3% have a rrxxlem, 
7.8% have an online connection, and 8.1% have an Internet connection. At a 
recent online gaming conference, Nick Donatiello of Odyssey, a market research 
firm, offered strikingly similar numbers: 32% of all households have a PC, 1 8% 
have a modem, 1 3% own a CD-ROM drive, and 9% use online services (up 
from 6% last year). 

Oddly, Donotielb notes, while the percentage of homes equipped with rrxxlems 
is growing, the percentage of people using them is down. He attributes this 
to new computer owners getting modems as part of the system but either not 
understanding or not wanting what the online services offer. 

This may seem surprising to those of us who rely heavily on the Internet and 
online services to conduct business (and for entertainment), but figures support 
his contention: 

► 30% of those surveyed can't name a single online service, including the Internet. 
► 51 % of households with PCs don't use their modems. 

► 87% of households with PCs don't use the Internet. 

► 90% of households with PCs don't use the World Wide Web. 

Lest this sound like an overly negative appraisal of the online market, Donotielb 
points out the potential for market growth is immense, especially when the right 
content comes along. And the right content can be summed up in a single word. 
Entertainment, the "6,000-pound gorilla in America's living room." 


"If you believe the Web has a future," Donatiello explains, "you have to 
believe that it's an entertainment future. Entertainment is not typing messages 
to people or staring at messages like please waif while artwork is downloaded. 
Entertainment is pictures that move." For online gaming, that means animation, 
and lots of it. 

Donatiello also emphasizes that online activity has to get a lot easier if it's 
to attract the population at large. He tells us 1 3% of online users play games, 
but the current state of computing and online access is far too confusing for the 
average consumer. 

"Imagine how popular television would be if you went to watch Jeopardy 
and got a server reports file not found error on your screen," he says. 

Game machines are an example of simplicity and reliability — 37% of house- 
holds have cartridge game machines, but only 4% have CD-ROM-based game 
machines. According to Donatiello, consumers report that the cartridge systems 
always work while the CD-ROMs are not as reliable. Although 35% to 40% 
of PC owners say they use their PCs for games, many are frustrated by the 
technical difficulties they experience trying to install them. 

Imagine what it must be like for a consumer to figure out the system require- 
ments printed on a software package given that: 

► 44% of PC owners don't know the size of their hard drives. 

► 36% of PC owners don't know the speed of their CD-ROM drives. 

► 25% of PC owners don't know what processor they have. 

"The next 1 0% of online users is not going to be like the first 1 0%," Donatiello 
cautions. "In fact, there are very few people in the world like us technically minded, 
somewhat forgiving early adopters. Remember this when designing your products 
and services for the broader market: It had better work." 

The Issues 

The Telecommunications Bill, for all the controversy over its censorship provisions, 
represents opportunity for online developers. In the short term, nothing much 
is going to change the direction of online gaming, but let's assume that increased 
competition among service providers results In greater bandwidth into the home. 
That's the key Issue for online content developers. It really doesn't matter who 
builds and maintains the highway — you're going to have to pay someone any- 
how. What matters is how much interactive data you can get into the home. 

Marty Schoffstall of PSINet believes that due to too many different standards 
and systems, cable modems are unlikely to catch on for the rest of the decade. 
He predicts that 28.8kbps modems will remain the standard for the next two 
years, and he recommends 1 28k ISDN for best access. 

In the meantime, developers can handle online gaming a couple ways. First, 
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one of the big boys. 

“Look at the costs. You pay for everything you 
get from these guys, including the development 
kit. Forget the platform issues. It’s all about big busi- 
ness. You can’t be just anybody and make a PlaySta- 
tion game. It’s controlled like the movie business. 

“I’m saying too much. You never know who’s 
listening. Let me tell you what the specs are for 
the Sony PlayStation, Sega Saturn, and Nintendo 
Ultra64 before we go any further. These are the 


piimo boxes, and you can either go with all three 
or choose one. If you give any of them an ex- 
clusive with a hot title and promise that it won’t 
appear on any other competing platform for a 
certain period of time, they’ll try to beMend you. 
We’re sitting in the middle of some Japanese cor- 
porate war here, but no one is willing to rock 
the boat because the stakes are so high.” 

The Shadowmeister rolled out a frayed piece 
of yellow paper. 


Merle and Richie could hardy contain their 
awe over the specifications of the big three as 
Shadowmeister continued, “The PlayStation has 
a fully integrated VLSI chip with a geometry 
transform engine to back up the CPU. It makes 
the PlayStation a more rounded 3D machine 
than the Saturn. The Saturn’s two SH2 proces- 
sors handle the geometry and game logic, the 
VDPI processor controls sprites, and the VDP2 
display processor lets you generate five back- 


determine your audience's minimum configuration. With console systems, it's 
relatively simple because all your users hove exactly the same box. The limitation 
is that you'll probably only be able to get two console users to dial each other 
up and play one-on-one. 

With the PC, the issue is more complex because each user's system, and 
hence each node, represents a different set of system parameters. To overcome 
this obstacle, game designers are producing engines that handle network 
protocols for games. One is the Game Connection Protocol (GCP) from Sirius 
Software, an add-on module for MajorBBS that allows users to enter a game 
channel and play modem-to-modem games interactively. The documentation 
for this protocol explains several issues involved in programming online games. 
With GCP, you can develop games that work through MajorBBS, and most 
important, they can be written to play solo, modem-to-modem direct connect, 
or via Game Connection. 

The Game Connection model of using a controlled subscription BBS for online 
game connection is one that wi II dominate the online games market in years 
to come. The idea of a central service point for a game network holds many 
advantages, including a captive audience. It also makes marketing your titles 
easier, because you can afford to give away solo versions of your products 
and register paying users for multiplayer versions. 

But Can You Make Money Online? 

Looking for venture capital for your title? Don't count on it. According to 
Jonathan Feiber of Mohr and Dovidow Ventures, venture capitalists are investing 
in businesses, not titles, and are likely to operate that way for some time. 
Ruthann Quindlen of Institutional Venture Partners points out that most game 
companies didn't start out with venture capital and neither will the online 
title companies. 

When it comes to making money with games, the jury is still out but online 
may be the way to go. Quindlen notes that Viacom New Media's president 
has said it's very difficult to make a profit in game software, since development 
expenses outstrip recoupment. They expect online to change that through a 
subscription/installment model. 

Jeff Braun of Maxis agrees that the pay-per-use model is compelling for com- 
panies and investors, and he sees profits arising from millions of "nano trans- 
actions," small amounts of money coming from vast numbers of people. 

Sega's trials with the Sega Channel are a harbinger of other possibilities 
in online gaming. Sega hopes they can hove two-way communications between 
cable subscribers in the near future, allowing them to extend the Sega Channel 
concept to incorporate multiplayer gaming. 

With the passage of the Telecommunications Bill, cable providers are free 
to act. The lack of interactivity across cable and the limitations on cable bandwidth 
are the only barriers to market acceptance. Still, the Sega Channel is a nice 


way of selling old 1 6-bit consoles. 

However, another pioneer of online gaming. Catapult Entertainment, has found 
that the decline of 1 6-bit consoles has reduced the audience for their XBand 
modem. XBand was the choice of direct-dial, one-on-one console players, and 
rumor has it that Catapult will provide technology to Sega for their Saturn Internet 
connection, scheduled for release sometime in the first half of this year. Nintendo 
and Sony also are expected to have Internet connectivity by the end of '96. 

Online services such as CompuServe and AOL already have established 
multiplayer game forums. In fact, these are among the most popular areas of 
their services. The limitation of online services is that during peak usage times, 
performance degradation is unacceptable. They do, however, provide a com- 
prehensive model for making money out of online gaming. As soon as a user 
is connected, the meter starts running. 

But will these services be able to provide guaranteed performance? Will they 
offer the best royalty deal for developers? It remains to be seen how these services 
position themselves as the Internet firmament becomes increasingly competitive. 

Services like CompuServe make it very easy to download shareware and game 
demos — an excellent marketing source. Online services reach all age groups 
and both sexes. Their potential may even provide relief from the shoot 'em up 
mentality of many games. Since the success of games depends very much on 
word of mouth, demos can help by providing players with free play time with 
your products. Uploading your demos is free and easy in CompuServe's forums. 
Visit the Games Developer's Forum to make some developer connections, too. 

Games are inherently social. You're unlikely to attract much attention If 
you can't at least show some element of connectivity in your titles. That's the 
reality of today's market. There's no certainty that online gaming is a great 
business opportunity. It all boils down to game play — not technology. Make 
compromises in any other area of your title, but never sacrifice the experience 
of game play. m 



A few dates for your calender. The Computer Game Developers 
Conference is a must for any developer in this business (March 
30-April 2, Santa Clara, California). E3 is where you go to make 
deals, but if you ignore the BS you'll get a feel for what's happening 
in the marketplace (May 16-18, Los Angeles, California). WinHEC 
Is the Microsoft hardware developers conference and is a good op- 
portunity to befriend the 3D chip developers (April 1 -2, San Jose, 
California). Siggraph is a taste of things to come (Aug. 4-8, New 
Orleans, Louisiana). ^ 
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grounds and rotate two. In all, the Saturn has 
five processors with an impressive sound system 
based on the Yamaha 68EC000 processor. 


There’s a lot of DSP magic under the bonnet, so 
if you like to get into a system at the lowest level, 
you can do the math in a lot of ways. 

“The PlayStation is cleaner. It’s got good com- 
pilers and Sony’s pretty touchy about their de- 
velopment libraries. As developers learn more 
about the way Saturn works, they can create better 
games, but PlayStation is moving a lot better in 
terms of sales. They got the first bite of the cherry.” 

“Okay,” Merle broke in, “but you mentioned 
the Ultra64, and that isn’t really out yet. I mean. 


we know a little about the M2. It’s supposed to 
be superior.” Merle hadn’t been a believer in 
consoles up to this point, but he could see the 
challenge in developing for one. And the market 
was looking well defined. 

“Nintendo and Sony originally were supposed 
to be partners, but it seems the Big N has a mind 
of its own. The split humiliated Sony and they 
ramped up their development of the PlayStation. 
Nintendo’s still king in Japan. They’re not that 
far behind Sega in North America. No one dares 



W path has developed the Mplayer GameWay service, which overcomes 
the key technical blocks to fast-action multiplayer gaming on the Internet: 
speed and latency (lag time). 

By combining its proprietary software with PSINet's fast nationwide network, 
Mpath plans to support online twitch games with simultaneous two-way voice 
communications as well as chat areas and other opportunities for social interaction. 
Many industry insiders believe voice communication is one of the features needed 
to appeal to the mass market. 

Mpath is currently working with several leading game developers to port 
their products to this new service as well as develop new games. They offer 
technical support and tools, and will provide revenue to developers through 
game usage royalties. The system is expected to go online in spring '96. 

We spoke with Brian Apgar, Mpath's executive vice president of development, 
a few days after the Mpath Internet Game Developer Conference. 


How will the recent passage of the leiecommunkotions Bill affect your plans? 

No real effect in the near term. I see it mostly as a good thing. It promises 
free and unfettered competition. However, it may not turn out to be such a great 
boon to competition and lower prices in the long run because people will tend 
to use the big brand names or settle on one provider for all their telecom needs. 

Do you or your developers have much concern about the bill's effect on 
online games? For example, is id software concerned that Doom might violate 
a community standard somewhere? 

No. We won't offer anything that could even remotely be considered indecent. 
As to the whole decency issue in the Telecommunications Bill, I see it as a political 
issue — it's this year's rap music. Eventually it will settle down. The Internet is 
like any big city — there are places in it that you wouldn't want your kids to 
wander around in. I think the market can take care of the problem. We don't 
need Washington to get involved. For example, there are products out there 
that protect kids, and they will only get better. As for us, we plan to offer extensive 
parental controls for our system, allowing them to limit the times of day the system 
can be used, for how long, maximum fees for a given period, and so on. 

What are your thoughts on using the Internet os o marketing medium? 

We think the Net is a great marketing medium, allowing the customer to get 
information fast and make acquisitions easier. Advertisers seem to recognize 
that, and some of the Web sites out there are well financed by advertising. In 
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fact, the nature of our system, which will require an account relationship, will 
give advertisers lots of good demographic information about our subscribers. 
In return, the advertisers will pay more because they know their product is being 
seen by just the kind of people they're targeting. 

Many games, like Doom, offer direct modem connections for two players. 
What advantages does your system offer over making a direct connection? 

Using Doom as an example, we can have up to eight players competing si- 
multaneously. We place a lot of emphasis on larger multiplayer games, those 
involving four, eight, or even 32 players. These games can take the form of in- 
dividual or team competition. We also see a great deal of value in our match- 
making abilities, ensuring that you find players of your own skill level to compete 
with, and allowing you to choose the game options you like. We'll also track 
scores for the purpose of creating game ladders for tournaments and competitions. 
Of course, one of our biggest advantages is that we offer speech communication 
without any special hardware, so you can talk to each other while you play. 

How will people access your service? Is it only available through PSINet? 

Let me clarify, since some people have gotten the impression that you 
have to use PSINet to access GameWay. We guarantee that gameplay 
will be best through a PSINet point of presence (POP), but it will be ac- 
ceptable through most internet providers. In fact, when you connect, we'll 
do a dynamic test for the speed and latency of that connection. At that 
point, we'll alert you if the connection won't support certain high-speed 
games. We plan to offer a wide range of games with different latency 
requirements so people will be able to play at least some games through 
just about any connection. 

What makes PSINet's connections superior for GameWay users? 

We will be placing game servers throughout PSINet's system, interconnected 
with high-speed pathways. PSINet has designed the connections to guarantee 
that packets are delivered and that GameWay traffic has first priority. From 
a technical standpoint, many providers have connections that go through multiple 
routers, any one of which could be bogged down at a given moment, slowing 
your packet. PSINet uses an ATM frame relay network with routers at the periphery 
only. Internally, they use switching technology that doesn't suffer from the same 
congestion problems. Between our proprietary software technology and PSINet's 
speed and reliability, we'll be able to give the subscriber a gaming experience 
that's unavailable elsewhere on the Net. ^ 
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to count them out. Who cares that they’re stick- 
ing with cartridges while everyone else has 
moved to CD? The CD drive added too much 
extra cost for their liking, and they can put mem- 
ory in the cartridges that they may have had to 
put in their console otherwise. Expensive? Yeah, 
but again, who’s arguing? 

“Each system has its merits and drawbacks, 
but they’re not glaring enough to make one 
jump out at you as a development platform. It 
depends on the money and which guy decides 
to go with you. You guys can’t be that big, right?” 
“Well,” Merle thought about the team they 
usually employed, “we can’t get by without at 
least two to five graphic designers, the two of 
us do programming, and maybe two other guys. 
That’s as lean as it gets right now, and our biggest 
cost is wages. Equipment is pretty much leased 
as we need it. I don’t think we can afford to pay 
the cost of the development kits that the console 
guys want up front. Yet, there doesn’t seem to 
be any way around it.” 

The Shadowmeister pondered the boys’ 
predicament. “ Yup, you’re pretty lean. It’s not 
like the old days. Now you’ve got to have the best 
graphics and they eat up budgets big time. As 
for the console makers, with no track record you 
need a very compelling reason for them to treat 
you special. It’s like pitching any publisher on 
a project, except that you tend to bear most of 
the costs — but that seems to be the way these 
days. Too much supply for demand. 

“I’m also seeing a lot of these console hom- 
bres take work in-house more often than not. 
They think they can control costs and get a jump 
on their competition with better quality control. 
Sony learned this the hard way when the 
PlayStation first came out. Now they’re putting 
a lot of effort into their own stuff and working 
with just a few select groups, which usually are 
really strong teams.” 

“So what do we do?” Richie asked. 

“Don’t get into the entertainment software 
business for money. You may not make that 
much. It’s a hit driven business. If you want to 
get into the console business, a track record helps 
like nowhere else. But you don’t necessarily need 
to have any previous console work in your port- 
folio. It’s not that different from developing on 
any other platform. C compilers are pretty good 
and you can tweak things in assembly language 
if need be. You have memory limitations with 
consoles, but there are lots of little nooks to put 
things in. That’s where the hacking comes in.” 
The Shadowmeister ate the last tortilla chip 
slowly, carefully listening for the initial crunch. 
He smiled for the first time. “Boys, I can’t tell you 
much more. You get too much information and 
the console guys will get scared of you. Paranoia 
is not a pretty sight in this business. You want 
to find out what the real technical issues are, get 
hooked up with other developers. It’s a great 
community. It’s not technology that drives these 
guys, but game play. Technology just helps to 


get it up on screen. Stick with the right crowd 
and you’ll get all the information you need.” 

“What are you going to do, Mr. Shadowmeis- 
ter?” Richie felt admiration for this grassroots hero. 

“I don’t know. Wherever there’s an NDA, you’ll 
find me. Wherever there’s a big corporate games 
box, you’ll find me. Wherever there’s a game devel- 
oper in despair, you’ll find me. Ciao amigos.” 

With that he stepped back into the dark and 
disappeared. 

The Ashram of Eternal Openness 

Merle and Richie were exhausted when they 
arrived home. However, Merle decided to make 
their final call to the PC Poobah. He got through, 
but the Poobah suggested that they meet at his 
prebreakfast meditation. They’d talk afterwards. 

At first light, the boys made their way to the 
Ashram of Eternal Openness. They arrived at one 
of the better neighborhoods, Stepford, just as 
the masses were entering the doors. 

When the Poobah came to the head of the 
gathered throng, there was an almost immediate 
silence. He surveyed the crowd, smiling at some 
and admonishing others with his eyes. He 
paused for what seemed an eternity, but no one 
seemed to mind. Then he began. 

“There is a great device. One that is not taint- 
ed by the sin of closed systems. One that does 
not require the heavy payment of licensing fees. 
One that is pure and widely available. It is the 
PC and it flows with the karma of Windows.” 

The crowd screamed in delight. Suddenly, the 
boys noticed a bright light at the back of the 
Ashram, and a pure white cloud revealed itself 
with these words shining through: 

Holy PC 

1 33MHz Pentium processor 

256kB cache 

1 GB hard disk drive 

Accelerated VGA with 1 MB of display memory 

1 6-bit sound 

Once more the Poobah spoke. “Millions have 
come to the PC love-in. Millions more follow as 
we speak. How can some be blind to the in- 
stalled base? How can some be blind to the mul- 
titudes of system memory? How can some deny 
that today it is 133MHz, but by the end of 1996 
it will be 166MHz of pure Pentium power? Who 
does not feel the cosmic energy of the power un- 
der the hood?” 

“Ohm!” the assembled faithful intoned. 

“Even the Sega, the 3DO, and the Atari now 
embrace the PC of love. They have found peace 
in Windows 95, where they have more processing 
power and a games API called DirectX. They will 
have Direct3D — a 3D API — that will level the 
playing field of 3D multimedia for some and cre- 
ate greater achievement for others. There is no 
barrier to market entry. It is only a matter of per- 
sonal belief. 

“I have seen many manifestations of the 


grand vision. Billboards that once proclaimed 
only the console now hail the PC foremost in 
their marketing. Crossplatform development? 
It is all with the PC today.” 

A wild frenzy of spiritual fervor took over the 
crowd. The Poobah raised his palms a number 
of times before the crowd became quiet again. 
A small, unshaven man dressed in Armani stood 
up slowly 

“He Who Walks on Flowers, you wish to 
speak?” 

He spoke in a voice almost inaudible. “I made 
a fortune selling cartridge games, but now I see 
that the PC is really a worthwhile platform for 
entertainment software. I feel liberated. I don’t 
have to worry about the high costs of manufac- 
turing according to the demands of some con- 
sole company. I don’t have to pay anyone a hefty 
licensing fee. I’ve got more talented people to 
hire. It’s hard to find good console guys, but not 
so hard in the PC market because more people 
are trained on a PC. I’m hoping that eventually 
I get to support only the PC and maybe one oth- 
er platform.” 

“Friend, are there any barriers to entry?” 
“No, Master Poobah, sir, there are not. Anyone 
can get going. We’re seeing a lot of first- time de- 
velopers come on board. I mean, competition 
can only be good for business because it raises 
the overall quality of what’s being made. 

“It’s difficult unless you have the resources 
to plan for multi-platform development. Big 
publishers have catalogs of titles so they can af- 
ford to be wrong here and there. Otherwise, you 
end up killing your business. For us, the PC is 
a great starting point. 

“Don’t forget that it’s also a great communi- 
cations box. I don’t mean just for multiplayer 
games across the Internet. Online marketing 
is really cost effective. You can put up demo 
copies of your titles for downloading all over 
the Net, spread the word, and do all kinds of 
things that would require a huge marketing 
budget by any other means. You also know 
you’re reaching your target audience. With so 
many titles out there, you need those kinds of 
control over how your message gets out. You 
just can’t do that in the console business. I guess 
in the console days I was a Royalist, and now 
I’m becoming a populist.” 

“The PC is king now,” laughed the Poobah. 
“We hear your words, but now we must hear 
from another and give to him freely of our love.” 
“Tm over here. Master. My name is Gus, and 
I just wanted to talk about the cool things hap- 
pening on the graphics front with the PC. We’ve 
got these great VGA cards that move bitBLTs and 
windows fast enough, and we’ve got digital video 
capability across the board. If it ain’t there yet, 
it will be by the end of this year. Now we’ve also 
got 3D accelerators coming on board. Everyone 
is hoping that Direct3D acceleration is going to 
be the standard in the coming 18 months. You’ll 
be able to do really amazing, interactive 3D multi- 


MAY 1996 INTERACTIVITY 47 



media as a standard feature. Fully rendered, 
Gouraud shaded, perspective corrected, texture 
mapped, Z-buffered graphics at your fingertips. 
The 166MHz Pentium is going to be widely avail- 
able to consumers by the end of this year. How 
much power can you get on the desktop? 


“I see the day. Master, when everything in- 
teractive will be high quality, rendered on the 
fly, 3D, and not your prerendered animation 
stuff. The movie that leads into the interactive 
part should be the interactive part.” 

“Ohm!” 

“Friends!” began the Poobah. “There is no 
console in this world that can do that, but we 
wish openness and love for all. Let it not be said 
that we want the end of the console. We will 
co-exist, but we will supersede, too. For the 
console will remain a toy, an expensive toy, but 
a toy nevertheless. It has not the keyboard in- 
put, and it is therefore not designed for any- 


thing but the twitch factor. The console mon- 
gers control too much the output of our glo- 
rious developers. This is not a good thing. It 
is not the job of man to determine the limits 
of creativity, for no man must be allowed to kill 
the spark of ingenuity.” 

The crowd departed in high spirits to the 
sounds of the Carpenters playing over the PA 
system. The boys waited until the Poobah had 
placed a Windows insignia on the forehead of 
the last of his followers. Then they approached 
him. Richie enthusiastically clasped his hands. 

“That was marvelous Master Poobah. 1 feel 
so peaceful. WeVe been trying to figure out the 



D-i? Philips' pet interactive format has long been written off as 
a viable delivery platform in the United States, where only a few 
thousand units have been sold. And while Europe has an installed 
base of some one million CD-i players, we've heard that even publishers 
of some of the best-selling CD-i titles are focusing on the PC as their delivery 
of choice. 

But a different story is being played out in the land of point-of-purchase 
information kiosks and corporate computer-based training — markets for 
which self-contained CD-i players, with their ability to play MPEG video, 
are particularly well-suited. 

"Everyone thinks they're going to get into the CD-ROM business and 
get the lion's share of the market," says Mike Alford, Philips' marketing 
manager for CD-i. "But that business is really competitive. Almost no one 
is making money in it. The average number of titles released in a year is 
in the thousands, while the average amount of shelf space holds something 
like 82 titles. Most of those developers are not going to make a living in 
that kind of environment. 

"CD-i development is a different market. It's for professionals doing 
computer-based training and point-of -sales kiosks. It's a billion-dollar 
industry in and of itself. We've already penetrated most of the Fortune 
500 companies — Ford, Chevrolet, etc. Many retail chains are using 
CD-i to train their employees." 

According to a study from Venture Capital Specialists, approximately 


22% to 23% of the electronic kiosks sold in '94 and the first part of '95 
were CD-i players. 

Developing graphics for CD-i isn't like developing graphics for PCs. As 
Alford puts it, "You're not developing for a computer monitor, you're developing 
for a TV set — something that's going to be watched from three to six feet 
away instead of 1 8 inches. We're capitalizing on that because you can 
a 50" wide-screen TV for the cost of a 20" computer monitor. We're looking 
at CD-i as the machine to replace an MPEG computer in a kiosk box. We 
can do it for about half or a third of the cost. It just makes economic sense." 

JCPenney is one of many companies using a CD-i-based kiosk network. 
Alford explains, "JCPenney has a big database. Customers can pull their 
sister-in-law Sall/s record from a thousand miles away, figure out what pattern 
of china she wants, order, and have it shipped to her just by standing there 
and scanning their credit card at a kiosk. You don't need a salesperson. Once 
the company puts in the investment, about $ 1 3,000, they're in good shape. 

"It's an interesting marketplace now, with downsizing across America and 
major retailers not doing real well. They're all interested in lowering costs. 
They want to put in kiosks, some sort of bodiless information system. Last 
year, something like $270 or $280 million dollars worth of electronics went 
into interactive kiosks. In three years, it's expected to be $2.3 billion. CD-i 
was predicted to go down in terms of market share. We were going to go 
down 23%. We went up 1 8%. Everyone thought CD-i wasn't workable for 
kiosks because you couldn't network to a database. Thafs changed." ^ 


The Philips CD-i Pro Desktop (CDi615DV), priced at $1,295, features 
four serial input/output ports and a Centronics parallel port that 
allow users to operate up to five devices simultaneously, including 
modems, printers, keyboards, touchscreens, and other pointing 
devices. The unit supports standard CD-i format, regular and en- 
hanced audio CDs, Photo or Video CD formats, and MPEG- 1 . Op- 
erating the player is a plug-and-play process, followed by point- 
and-click action. 


The Philips CD-i370DV 
is a self-contained 
portable presentation 
tool priced under 
$2,000. Weighing just 
under 4 pounds, com- 
plete with power sup- 
ply or battery, it's 
lighter than most 
notebook computers. 

It features a 5.6" 
screen and connects 
with any TV or AV 
monitor. An infrared 
pointer is included 
and a mouse and oth- 
er input devices can 
also be used. The unit 
supports CD-i, En- 
hanced CD, Photo and 
Video CD formats, and 
MPEG-1 video. 
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Taking Tula In Hm Vtallemi 



rossplatform development is a specialist art, and few developers are 
in a position to do it. The reasons for this can be numerous but commonly 
include lack of time, focus, and in-house expertise. Often, developers 
turn to companies who occupy this specialist development niche, companies 
such as Lifelike Productions. 

The company is situated on the top floor of a beautiful Victorian building 
in Sausalito, California. After you negotiate the narrow steps, you reach a room 
filled with PCs, Macs, video units, recording systems, televisions, and the wonderful 
blue developer's version of the Sony PlayStation. The rest of the company winds 
its way around this main room like a miniature maze. Programmers work in 
solitude in various rooms. Occasionally, a programmer ventures out to pick 
up a soda from the fridge, also in the main room. I was struck by the relaxed 
atmosphere at UfeLike. As I was shown around the offices, I noticed that everyone's 
space was tidy in a way that belied the archetype of grunge-infested programming 
dens. These guys were very professional. In their 
line of work, you have to be. 

Lifelike was founded in 1 992 by developers 
from Autodesk who decided to cash in their stock 
options and head for the more glamorous world 
of interactive multimedia. Who could blame them? 

Computer aided design (CAD) is the computer 
equivalent of Sisyphean labor. The two principals 
of the company are husband and wife Tim Ed- 
wards and Katherine Williams. Edwards worked 
on cyberspace and multimedia projects at Au- 
todesk, while Williams was involved with Mac 
programming. They are joined by senior pro- 
grammer Erik Strickland and sound expert 
Theodore Apel. 

They began their venture when they went and 
bought a 3DO development kit, just at the mo- 
ment 3DO was kicking off. "We talked their salespeople into giving us a job," 
Williams says. "The job they gave us was for a 3DO kiosk." 3DO kiosks are 
commonly situated in consumer electronics stores next to the 3DO merchandise, 
where they run demos of 3DO titles. 

Edwards continues the story of their first development system. "We started 
out with the original Blue Station, which was a flat PC case with no CD-ROM 
drive; just a board and some RAM. It hooked up to a Quadra 800 Mac. Initially, 
we could just write code, and nothing went to CD. Later we were upgraded 
to a Red Station, which had a CD-ROM drive." 

The beginnings of Lifelike mirror the experiences of most developers wanting 
to break into the lucrative console market. They chose 3DO because the company 
offered them an entry to the market and provided a set of development tools they 
were comfortable with. Lifelike was among the early adopters, apart from 3DO's 
main software partners. Electronic Arts and Crystal Dynamics. Today, the cost 
of entering the same business is higher — M2 development kits cost twice as 
much as their predecessor. Competition for the small number of spots available 
to new developers is steep. With budgets for console titles running in the millions 
of dollars, it's hard for small developers to succeed on their own merits. 

Lifelike has maintained a strong business by carving a niche for themselves 
as a provider of programming services. They plan to develop their own title 
in the near future. 

Their first productions for the 3DO platform were samplers. There was no 
glamour in this work. However, the company learned how titles and genres 


Lifelike Production (Left to 


work on the console. Edwards likes to think the discipline he acquired at Autodesk 
is a key skill in developing multiplatform projects. 

Managing Assets and Memory 

"Developing for consoles means you have to keep programs tight. You can't 
albw any extra lines of code or get sloppy in software rrranagement," soys Williams. 
"If you're used to developing on the consoles, you become focused on memory 
and fiming issues to a degree tfiat makes your overall programming skills better." 

Edwards adds, 'The 3DO was just like any other 32-bit platform, so it wasn't 
as different as we thought it was going to be. I worked on the Cyberspace De- 
velopment Kit, a virtual reality toolkit at Autodesk, and we were experienced 
working with some pretty esoteric hardware anyway. Also, on the 3DO, the 
development environment was Macintosh. Katherine knew how to set it all up, 
so that was easy too." 

"It always comes down to memory, speed, 
and timing issues," Williams echoes. "On the 
first game I built, that's what I ran into. You 
have to make an application that will run con- 
sistently over a long period of time, that won't 
crash. Things hove to happen in a timely man- 
ner, like within less than a second. You have 
to deal with art issues: How are you going to 
get it all into memory quick enough? What 
will fit in memory? Not a lot." 

By successfully bridging the knowledge gap 
between their PC and console expertise. Lifelike 
has become an established porting house. 
They've done such diverse projects as porting 
the 3D flight simulator Flying Nightmares and 

the video-intensive Daedalus Encounter fo 3DO. 

Right) Erik, Tim, Katherine, Ted Flying Nightmares proved a particularly daunt- 
ing challenge because of the way the program was written. 'The issues there 
were all memory," Edwards says. 

"When you're porting a game that takes eight megs of RAM on a PC, you 
have to cut down on the amounts of art and sound in memory. You also have 
to cut down on the size of the sources," Williams advises. 

Lifelike went through the source code religiously. They pared it down where 
they had to, and they also ensured that it was robust enough to run continuously. 
"No memory leaks," as Williams likes to say. 

They admit now that the biggest mistakes they made were trying to add extra 
features that the console's memory constraints could not support. Flying Nightmares 
is a flight simulation, and Lifelike thought that by adding texture mapping they 
could enhance the realism of the 3DO version beyond that of the Mac and 
PC versions. However, they found that flight simulations don't really benefit 
from texture mapping. "You spend most of your time on the flying, and objects 
are too small and too far off for textures to add much realism," Edwards says. 

UfeLike expended the nnost effort on making sure code was optimized, because 
the 3DO processor was not as fast as its PC counterparts. 

With the Daedalus Encounter, Lifelike had to start from scratch. Mechadeus, 
the original developers, gave Lifelike an engine description, which they used 
to rebuild the game entirely for 3DO. In some areas, the 3DO version of Daedalus 
looks better than its PC equivalent. 

"The biggest issue in converting multimedia for other platforms is that far 
too often, the art assets aren't kept in a methodical fashion. We've seen cases 
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where the original art is scattered around, not kept in its original form, and 
not archived well at all," says Williams. 'The other issue is the resolution of 
the art. On the Sony PlayStation and the 3DO, you can use 24-bit video and 
1 6-bit art. A lot of the art on the PC is 8-bit. Our main advice to developers 
is keep your art at its highest resolution, easily accessible, and archived well. 
Otherwise, you can kill a porting project." 

Speed issues drive PC developers to keep their art in 8-bit formats, but 
you need 1 6-bit graphics to make your work look good on a television set. 
Resolution, on the other hand, tends to be better on the PC. Most consoles 
display 320x240 and 288x216 resolutions, so often you need to scale down 
images. If you start with previously squashed images, then subsequent shrinking 
for different platforms results in unacceptable degradation. The new accent 
on higher resolution and greater colors on the PC means developers are 
starting to use 1 6-bit art more regularly. 

Porting Schedules 

The time it takes to port titles from the PC to console platforms depends on 


several variables, says Williams: "How well the assets were archived, how big 
the game is, and how much paring down we have to do to accommodate memory 
restrictions." 

Both Flying Nightmares and Daedalus Encounter took nine months of solid 
work. That's a full production schedule for most developers. For Lifelike, 
it means sometimes becoming detectives, searching for the right assets. 

In the meantime, they see more companies putting more effort into proper 
care of their assets. The high cost of quality graphics makes them precious. 
Companies are also realizing that crossplatform development increases the 
variety of potential revenue streams, adding to the profitability of a title. 
Spreading a title's exposure across a larger base of users by addressing 
more platforms should be an essential element in any developer's strategy. 

Experience has taught Lifelike the pitfalls of porting. It was not their initial 
focus, but it has helped them become positioned as crossplatform developers, 
putting them in an excellent position to realize their own title development ambitions. 

"If you plan from the very beginning to support a number of platforms, 
then it's cost effective to produce a number of versions of your title in 
parallel. We aim to use our experience to make sure our own titles cover 
a lot of bases right out of the gate," Edwards says. 

Now that's an exciting possibility. Imagine seeing your creation sitting on 
the PC, Mac, Sony, Sega, and Nintendo shelves, all at the same time. ^ 




best way forward in our development, and you’ve 
really taught us how to zombie. I just hope we’re 
doing the right thing.’’ 

Merle went up next. “My friend is right. We are 
now closer to understanding the path forward. 
However, I wish to ask a few questions.’’ 

“You must be the boys who called earlier. I will 
surely try to help you as best as 1 can, my son. Go 
ahead.’’ 

“While I agree that the PC has none of the bar- 
riers to entry that the consoles impose, and that 
it has far surpassed the Mac in terms of popu- 
larity, I’m slightly concerned that it’s too expensive 
for an entertainment system.’’ 

“Good point, my son, but you’ve got to remem- 
ber that studies have shown that 70% of the time, 
a home PC is used for entertainment purposes. 
On top of that, you’ve got the super cool Internet 
stuff, education, and home office work. I mean, 
it never stops, so no one sees it as a mere enter- 
tainment device. It is truly a beautiful thing.’’ 
“Why?’’ 

“Because people expect greater things on the 
PC. 3D tools are becoming available on Windows 
NT that previously ran only on Silicon Graphics- 
type workstations. The tools are migrating to the 
platform of use, so we’re going to see some pretty 
amazing graphics on the PC. If the expectation 
for software on the PC is greater than for other 
platforms — don’t forget, a standard system by 


year end will be a I66MHz Pentium — better soft- 
ware will be developed. Too many companies, 
above all Microsoft, have a big stake in making 
this happen for the possibility to exist that it won’t. 
The PC will not kill the console business just as 
it won’t kill the workstation business, but it will 
change the nature of the console business. We 
want openness and love. It seems very negative 
not to focus on the PC at this time. 

“There’s no memory constraint, really, and the 
processor is levitating higher in terms of perform- 
ance. The add-in card business provides a load 
of new options for developers; they can build ex- 
tra hooks into their software to take advantage 
of hardware accelerators and gain a competitive 
edge. Ultimately, consumers drive the market. 
They want the special effects in movies. They 
want Jurassic Park on their desktop. It is the way 
of the righteous. 

“My sons. I’d love to talk some more, but I have 
to anoint some new disciples. Here is my email 
address. If you need any more help just hum.’’ 

The boys watched the Poobah go back into the 
Ashram. The doors closed gently behind him. 

The Walk Home 

“Richie, what do you think?’’ Merle asked. 

“Merle, my friend, I think we’re going to go 
down the PC route for now. We’ll develop and 
demo on this platform. I’m not sure we’re truly 
cut out for the job of hardcore games design. 
I think we can develop simultaneously for the 
PC and Mac. Somehow, I don’t want to abandon 
the Mac. It doesn’t seem right, and if we plan 
in advance, we can do it with relative ease. We’ll 
see about porting to other platforms if there’s 
a demand.’’ 

“I agree with you, but we are going to need to 
build a lot of zombies, and it may be better to de- 
velop on the console. You heard what that Vice 


President gentleman said.’’ 

“Why do you say we have to develop on the 
console first? Moving C code from PC to console 
isn’t the difficult part.’’ 

“I’m thinking more about the memory con- 
straints. If we start to build on a console, we can 
keep our code optimal and tight. We also have 
to live with the memory and bandwidth con- 
straints. And there are no compatibility issues 
with consoles. You build a program to work on 
a PlayStation or Saturn or Nintendo, and it’ll work 
on all PlayStations and Saturns and Nintendos. 
That isn’t necessarily true on the PC.’’ 

“You have a point. Merle, but Microsoft is doing 
its best to remove the compatibility issue from 
the equation. I can see how developing on a con- 
sole first encourages discipline and makes porting 
to another platform less trying. I suppose it comes 
down to commerce.’’ 

“Yes, Richie, it comes down to your target mar- 
ket. Interactive multimedia or games?’’ 

They took a few paces in silence. 

“I can’t stop wondering how we’re ever going 
to fit zombies into our project. Merle. That re- 
mains our main problem.’’ 

“You’re right, my fi'iend. When we first thought 
of doing an interactive multimedia title on the 
joys of ballooning, we sure never thought it would 
turn out this way.’’ 



InterActivity contributing editor Omid Roh- 
mat is one of the principles at Siren New 
Media. During his spare time he reseaixhes 
market trends on a mercenary basis. 
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or much of this series, Tve written about tricks and tips for setting up Web sites that are truly interactive, that 
do something more than present static information to an unknown reader. Great Web sites are those that react 
to users, remember their name and preferences, what they've read, what they might be interested in, and their 
browser's limitations and abilities. ■ But the combination of HTML, CGI, and low-bandwidth modem PPP 
connections sets limits — relatively low limits — on what can be done. HTML is a wonderfully elegant way 
to specify text, but it lacks the typographic precision needed to design a distinctive page. CGI is a powerful programming 
standard, but it's limited to server-side programming. You can get around those limitations by using server-side pushes and 
graphics files, but a 1 4.4kbps modem connection just isn't fast enough to keep up with the rapidly advancing state of the 
art in Web design. ■ Many Web designers like to pretend their target market is accessing the Web using medium- to high- 
bandwidth (ISDN and better) networks. The truth is that the average access speed to the Web is decreasing. As more and more 





% 



-f 


i: 


* 


B 







V *:A R **R - If 




O 


\ lllllllj; 
mm liiA 


B 


pui 5 

l|'^ 




vJll 






■ 












people log in to the Web at home, the num- 
ber of attached 14.4kbps modems (or worse) 
is outpacing the growth of higher-bandwidth 
connections. Sure, the low end will max out 
fairly soon, but 1996 is still too early to design 
for 56kbps+ connections. This goes for pro- 
fessional sites as well as amateur — I’ve been 
involved in four sites targeted at profession- 
als that were originally approved for high- 
bandwidth designs, and each of them has 
done a change- order to lower the bandwidth 
consumption. 

Java provides one of the nicest tools for spic- 
ing up a Web page. Let’s be absolutely clear on 
this — you don’t need to know anything about 
programming to spice up your pages with Java 
applets. You can use that time-honored Web 
tradition of saving a page you think looks good, 
cutting out the text, and inserting your own text 
between their HTML tags (a tradition that can run 
athwart copyright law if taken to extremes — limit 
yourself to lifting small sections of HTML that 
illustrate techniques you haven’t yet mastered). 
When specifying a Java applet, the tag looks 
something like this: 


<APPLET CODE= c las sname HEIGHT=100 
WIDTH=100> 

<PARAM W>ME=variable_name_l Value=value> 
<PARAM NPME=variable_name_2 Value=value> 
If you see this text, you don't have a 
Java-enabled browser. 

</APPLET> 

The Code parameter in the Applet tag spec- 
ifies a single Java class. This class almost cer- 
tainly uses other classes, which will also be 
downloaded if they’re not available on the client 
machine. So if you’re using someone else’s Java 
applet, be sure to double check that you’ve 
made available to your site not only the applet 
program, but all its supporting classes. You need 
to make available only the compiled classes, 
not the Java source code. 

At this early stage in Java’s evolution, text ef- 
fects are likely to be what you’re using Java for. 
Java- enabled browsers are still definitely in the 
minority, and you should be viewing Java as 
site spicing, not the main course. Text effect 
applets such as nervous text (which jiggles 
about), marquees, and I^D-style signs (just like 
the ones you find in your better pizza restau- 
rants!) are eye-grabbing ways to make your 
Web site stand out. 

Creating Text Effect Applets 

What goes into the making of a text effect 
applet? Well, you need a Java development tool, 
a working knowledge of the language, and a 
little patience. The Java language is a project 
of Sun Microsystems. However, the command- 
line tools of the Java Development Kit leave 
much to be desired, at least in comparison to 
the tools professional software developers are 
used to. Java is going to be the next big rage in 
programming, and all the major development 
tool vendors (and some minor players) are rac- 


LISTING 1 SPINBANNER. J AVA 


inport java. applet. i^plet; 
inport j ava . awt . Gr aphi c s ; 


public class SpinBanner extends Applet { 

String message; 

SpinText line; 

- Long sleepDelay; 

'public void initf) C 

message = getParameter ( "MESSAGE" ) ; 
string sleepParam = getParameter ( "SLEEP" ) ; 
sleepDelay = Long. valueOf (sleepParam) ; 





w- 


public void paint (Graphics g) { 

line = new SpinText (message, sleepDelay, g) ; 

Thread myThread = new Thread (line) ; 
myThread . start ( ) ; 

while (line. inBlockO == true); //Loop until painting is done 

) 




ing to deliver programming tools. 

I guess when a product’s in beta testing it can’t 
be said to be “out of the gate,” but Symantec 
seems first out of the paddock with its Espresso 
programming environment for Microsoft Win- 
dows, the first widely available integrated de- 
velopment environment for Java. You can get 
Espresso from http://www.symantec.com and 
on CompuServe’s Symantec Development Fo- 
rum (GO SYMDEV). Espresso is available as a 
patch for the Symantec C++ development en- 
vironment. In other words, to try the Espresso 
development environment for free, you have 
to have ponied up the dough for Symantec’s C++ 
development environment. 

To save screen space. Espresso lets you lay 
out windows in five contexts — editing, brows- 
ing, debugging, building, and a generic output 
context. You switch between contexts by using 
a tabbed notebook control at the top of the 
screen. In theory it’s nice, but in practice it falls 
a little short since Espresso doesn’t yet provide 
a graphical window for debugging Java appli- 
cations; you do that inside a DOS session. 

What you can do inside Espresso is edit Java 
classes. In addition to a normal text editing win- 
dow, Espresso provides a class browser for Java, 
as shown in Figure 1 (see page 56). The class 
browser allows you to quickly see and edit the 
source code for any Java class. In the upper left- 
hand corner is an alphabetic list of classes. 
When selected, the pane in the upper right- 
hand comer fills with a list of the functions and 
variables of that class. When one of those is se- 
lected, the function body or the variable dec- 
laration is shown in the lower pane, in which 
you can edit. 

Object-oriented programming is all about 
programming many small, relatively simple 
interactions between logical packages of data 
and function called objects. Objects are specific 
instances of a logical type called a class (for in- 
stance, Jerry Lewis is an object, an instance of 
the class Human). The Java language comes with 
hundreds of prewritten classes, which provide 
a library of ways to deal with windowing ele- 
ments, graphics, input/ output, and Internet 
connections. A browser such as Espresso’s is an 
important tool for rapidly moving through this 
large body of source code. 

SpinBanner: A Text Effect Applet 

You know those signs at train stations that 
spin through the destinations and times with 
a whirring and clattering sound, forcing you to 
look even though you know perfectly well your 
track and destination time? I wanted to create 
something similar — a text effect applet that im- 
plies breaking news and that gives a Web page 
a feeling of motion (see Listing 1). 

All Web applets inherit from the class 
Applet. In object-oriented programming, in- 
heritance is how you specify an “is a” relation- 
ship between two classes. Just as a human “is 
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LISTING 2 S P I N T E X T. J AVA 


import j ava . awt . 


* . 


public class SpinText implements Runnable { 

Thread myThread; 

String msg; 

String outStr; 
char spinChar; 
int cols; 
int inSpin; 
long sleepDelay; 

Graphics g; 
boolean inBlock; 
boolean charInSpin [ ] ; 
char displayLine [ ] ; 

public SpinText ( ) { 

} 

public SpinText (String m, Long sleepDIn, Graphics gin) { 
g = gin; 

sleepDelay = sleepDIn. longValue () ; 
cols = m. length!); 
msg = m; 

displayLine = new char [msg . length ( ) ] ; 
spinChar = ' ' ; 

charInSpin = new boolean [cols] ; 
for (int i = 0; i < cols; i++) { 
charInSpin [ i ] = true; 
displayLine [i] = spinChar; 

} 

inSpin = cols; 
inBlock = true; 

} 

public void run(){ 
inSpin = cols; 
spinChar = ' ' ; 

g. setFont (new Font ( "Courier " , Font. PLAIN, 12)); 
while (inSpin > 0) { 
int i ; 

for(i =0; i < cols; i++) { 

if (charInSpin [i] == true) { 

displayLine [i] = spinChar; 
if (msg . charAt ( i ) == spinChar) { 
charInSpin [i] = false; 
inSpin-- ; 

} 

} 

} 

outStr = new String (displayLine) ; 

this.paint(g); 

switch (spinChar ) { 

case ( ' ' ) : 

spinChar = ' a ' ; 
break; 
case ( ' z ' ) : 

spinChar = ' . ' ; 


//start with the lower-case letters 


//roll over to punctuation -- note that we skip 
//exclamation pt . , quote marks, and some others 


break ; 
default : 

spinChar++ ; 

} 

try{ 

Thread. sleep (sleepDelay) ; 
}catch (Exception e) { 
return; 

} 


} 

inBlock = false; 


} 


public void paint (Graphics g) { 

g . clearRect (0 , 0, 300, 300); 
g . drawstring (outStr , 100, 100); 

} 


public boolean inBlock!) { 
return inBlock; 

} 
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a” mammal “is an” animal, the SpinBanner 
program I wrote “is an” Applet, which itself 
“is a” Panel, and so forth. Don’t get inheritance 
confused with instantiation — although Jerry 
Lewis “is a” human, he’s one specific human, 
not a general type of person (although if it 
suited your purposes you might create a sub- 
class of human such as Fund-Raising Comics 
Who Are Worshipped By The French, which 
is so tightly constrained that it contains only 
a single person). 

When a class inherits fi*om another, it gets all 
the functions and data of its superclass (es). 
Classes descended from Applet have five func- 
tions that are commonly overridden: init(), 
startO, paintQ, stopO, and destroyQ. The initQ 


function is called when the applet is created and 
is where you do any one-time initialization. De- 
stroy (), as you might have guessed, is called 
when the system needs to reclaim the space 
dedicated to the applet. StartQ and stopO are 
similar, but they’re called when the page con- 
taining the applet is visited and left. In other 
words, an applet might start and stop several 
times without necessarily being reinitialized and 
cleaned up with initQ and destroyQ. 

In the case of our spinning text applet, we 


only need to override initQ and paintQ. First, 
we declare some variables — message conXmrvs 
the complete text of what we want to say, sleep- 
Delay contains the delay in milliseconds be- 
tween flips in the text. Both these variables are 
passed to the applet as parameter strings and 
set in the initQ function. Note that since sleep - 
Delay is a number, not a string, I have to use a 
conversion function to set it properly. 

The paintQ function is called, intuitively 
enough, when the applet is ready to be painted. 
Note that it receives a graphics context called 
g that I pass to the SpinText constructor in the 
first line of the paintQ function. Although 
SpinText implements Runnable, which is the 
Java way of saying that SpinText will run in its 
own thread of execution, when paintQ ends, 
the graphics context passed to paintQ goes out 
of scope and is scavenged. This means you can 
construct a SpinText with a valid graphics con- 
text, call StartQ, and you’ll still have a valid 
graphics context, but by the time you try to 
paint to the graphics context, nothing will hap- 
pen. Debugging this kind of multithreaded 
problem is a place where Java is, if not harder 
than C++, at least as hard. 

I could’ve not used a separate thread for the 
SpinText object, but instead I chose to make sure 
paint didn’t end before I was finished. So, I im- 
plemented a blocking semaphore. Let’s walk 
through what happens when SpinBanner’s 
paintQ function in Listing 1 — called SpinBan- 

ner::paint() to distinguish it 
from, say, SpinText: ipaintQ — 
is called. 

In the first line, I create a new 
SpinText object using what’s 
called a constmctor. A constmc- 
tor is a special function that 
shares the name of the object 
and that is used for initializa- 
tion. In the case of SpinText, the 
last line of the constructor func- 
tion sets a Boolean variable 
(that is, a variable that can only 
be true or false) called inBlock 
to true. 

The next two lines in Spin- 
Banner::paint() create and 
start a new thread of execution 
for the SpinText effect. Here’s 
the tricky multitasking thing — 
the StartQ function returns 
control to the main thread of execution almost 
immediately. Eventually, the Thread object that 
has now been started will call the runQ function 
in the SpinText object. But if we let the main 
thread of execution exit the paintQ call, the 
main thread will destroy the Graphics object 
g before the SpinText object in the MyThread 
thread ever has a chance to paint on it. 

The problem is the same one you get when 
you receive a telephone call in the kitchen for 
someone in the living room. You tell them the 


call’s for them, but just because they’ve said 
“Okay, I’ll get it,” doesn’t mean you can hang up. 
You have to wait for them to pick up and tell you, 
“It’s okay, you can hang up now.” Not only is the 
problem the same, but the solution is the same 
— the last line of paintQ is a loop. As long as the 
SpinText Boolean variable inBlock is set to true, 
SpinBanner’s paintQ will never exit and, as long 
as it doesn’t exit, SpinText will be able to paint 
on the Graphics object g. 

Which, as you can see, it does in SpinText’s 
runO function. First, we set a variable called spin- 
Char to the character that will be displayed in 
the banner, if the banner is not already displaying 
the correct letter of the final message. Then, we 
change the font of the Graphics object to Courier, 
which is monospaced and will therefore neatly 
place the characters one on top of the other. 

Then we enter the main loop of the SpinText 
effect — we fill up a character array called dis- 
playLine with the current spinChar if the cor- 
responding slot in another array, charInSpin, 
is set to true. If that character corresponds to 
the message, we set the slot in charInSpin to 
false, freezing the correct character in place. We 
paint this string, which contains correct char- 
acters and the current charInSpin, on the Graph- 
ics object. 

We then use a switch statement to roll the spin- 
Char through the characters in a way pleasing to 
the eye, sleep for the specified delay in millisec- 
onds, and then go to the next spinChar or, if the 
entire message has been spelled out, exit the loop. 
The last thing we do is set the inBlock variable to 
false, which will allow the SpinBanner::paint() 
function to “hang up the phone” and exit. 

The SpinBanner applet is a functional and 
attractive applet that requires less than three 
seconds to download over a 14.4kbps modem. 
To see the SpinBanner applet in action and to 
download the source code, check out 
http: / / ourworld.compuserve.com/ ALTnet/ . 
For other great text- effect applets, check out 
http: / / www.gamelan.com/ . 

Eventually Java applications will open up a new 
world of Web design possibilities, but for the mo- 
ment, one of their greatest benefits is visually spicing 
up pages for low-bandwidth connections. Of 
course, if you could figure out at what speed people 
were connecting to your site, you’d be able to cus- 
tomize the page to provide greatest visual impact 
for those with high-bandwidth connections and 
greatest loading speed for those with low band- 
width. But how can you do that? Java’s the key, but 
the details will have to wait for another time. ^ 
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Figure 1 . The Espresso class browser allows you to quickly see 
and edit the source code for any Java class. 
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IF LINGO WERE HTML 


PRAY MATTiR PESiON PRINTOMATiC XTKA POR MACItOMiPIA PIRiCTOR 

BY JIM GASPERINI 


T his set of crossplatform printing 
tools, consisting of Lingo scripts 
and ancillary C code, offers a 
much-needed supplement to Macromedia 
Director, which includes only rudimentary 
page layout and printing capabilities. But 
“-OMatic,” implying “punch a few buttons 
and the machine takes over,” is an over- 
statement. Taking full advantage of gray 
matter design’s PrintOMatic plug-in re- 
quires somewhat sophisticated, and very 
laborious, use of Lingo. 

A script called PrintStyledText makes 
it possible to create formatted text Cast 
members and print them. In Director 
4.0.4, this takes forever — the software 
must determine the font and type style of 
each character individually. (The docu- 
mentation warns not to use this method 
except on very small bits of text.) The tools 
provided for printing bitmapped text work 
more efficiently, allowing you to print se- 
lected portions of the Director stage. Di- 
rector Cast members, or graphics files 
from disk. Unfortunately, some scripts fail 
with PICTs of greater than 8-bit depth on 
Mac systems set to 16- or 24-bit color, and 
on Windows systems there’s no support 
at all for PICTs of greater than 8-bit depth. 
Furthermore, printing bitmapped text isn’t 


PROS AND CONS 


Pros 

Adds a respectably complefe set of page 
layout and printing features to an ap- 
plication that badly needs them. 

Cons 

Some of the best features require much 
tedious busywork, at least until Macro- 
media Director 5.0 is released. 

Bottom Line 

If you need to enable users to print from 
Director, licensing this plug-in is a lot 
cheaper than rolling your own. 


much help for applications that ask the 
user to fill out forms or otherwise cus- 
tomize the text. 

For those willing to wade in and mark 
up every last format change with Lingo 
script as if it were HTML, PrintOMatic 
makes just about anything possible — 
multipage layouts, any combination of 
fonts or styles, object-oriented graphic 
primitives, portrait or landscape output. 
Encapsulated PostScript files, page num- 
bering. Output can be sent to any Mac- or 
Windows-compatible printer, according to 
gray matter. Sample scripts supplied in a 
demo movie make for useful cut-and-paste 
shortcuts. This spares designers of kiosk 
applications and CD-ROMs with print-out 
components the trouble of rolling their 
own expansions of Director’s printing fea- 
tures. Just be prepared for everything to 
take far longer to prepare and print than 
it would in a dedicated page layout or word 
processing application. 

Most of these shortcomings will clear up, 
we’re promised, with the release of Director 
5.0, in which the clumsy XObject structure 
will be replaced by Macromedia’s slick new 
MOA architecture, in which plug-ins will 
be called Xtras. In fact, calling the current 
version of PrintOMatic an Xtra is jumping 
the gun — technically it’s an XObject. The 
new architecture promises to simplify life 
both for third-party creators of plug-ins 
and for the developers who use them. 
Rather than waiting, though, gray matter 
design is releasing XObject versions of their 
plug-ins and calling them Xtras anyway. A 
true Xtra version of PrintOMatic is expect- 
ed by the time Director 5.0 is released and 
will be supplied free of charge to registered 
owners. (Those who purchased the soft- 
ware before gray matter began publishing 
it will need to pay an upgrade fee, as yet 
unspecified.) 

Fully functional test copies are available 
as shareware via gray matter’s Web site. 
The commercial version ($299) allows un- 
limited royalty-free use and refrains from 
printing a footer on every page that reads 
“printed with an unregistered copy of 
PrintOMatic.” ^ 



Description 

Printing add-on for Macromedia Director. 


System Requirements 

Macromedia Director 3.1 . 1 or above for 
Macintosh or Windows. 

Features 

Generates multipage layouts with any 
combination of text and bitmapped or ob- 
ject-oriented graphics; prints styled text 
in any combination of available fonts, 
sizes, and styles; prints selected portions 
of the Director stage. Director Cast mem- 
bers, or graphics files from disk; prints 
object-oriented graphic primitives, lines, 
boxes, ovals, and rounded rectangles; 
portrait or landscape output; multiple 
linked text boxes can span multiple pages; 
automatic page numbering; customizable 
print progress dialog; print preview. 

Suggested Retail Price 

$299. 

Contact 

gray matter design, 300 Brannan St., 
Ste. 210, San Francisco, CA 94107; 
vox 800.933.6223, 415.243.0394; fox 
415.243.0396; Web http://www. 
gmatter.com; email gmdesign1@aol.com. 
Reader Service #161 
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ELECTRICIMAGE ANIMATION SYSTEM R.5.R 
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E lectric Image's Electricimage Ani- 
mation System 2.5.2 is considered 
the ultimate animation program for 
the Mac both for its features (unparalleled in 
the Macintosh universe) and its price (guar- 
anteed to keep the riffraff out, to say the least). 
Electric Image has always identified their com- 
petition as 3D software running on Silicon 
Graphics machines rather than Mac or PC ap- 
plications, and $7,500 is a pittance compared 
with pro-level SGI packages such as those 
from Alias or Wavefront, which can run as high 
as $50,000 with all options. 

Actually, at this point Electricimage's most 
direct competition is from Microsoft Softimage 
NT (see review on page 68). It costs only a bit 
more and includes the most important capa- 
bilities that Electricimage lacks, namely spline- 
based modeling. But Softimage NT doesn’t yet 
provide some of Electricimage's most impres- 
sive ftmctions — so we’U have to call it a draw 
until head-to-head comparison reveals a more 
detailed perspective. 

As for the high-end stuff, what you get for 
your $50K is software that can do anything in 
the 3D world — lifelike Jurassic Park dinosaurs, 
realistic hair that ripples in the breeze, mind- 
blowing special effects a la Terminator 2. All 
this power, though, costs you not only your 
hard-earned dollars, but many hours strug- 
gling up steep learning curves. Sometimes you 
even need to lecim a proprietary programming 
language to get the job done. 

On the other hand, programs like Autodesk 
3D Studio and Strata Studio Pro not only cost 
less than the SGI applications, well under 
$2,000 in some cases, but also are much easier 
to learn and use, and they have all the features 
a 3D animator needs for day-to-day work. Is 
Electricimage that much better than programs 
costing a quarter of its price? 

Well, yes. Can it do everything that an 
Alias/Wavefront package can do? No, but it 
does most of them, and what it does do, it does 
faster than anything else out there. 

Let's take a look. 


Getting Started 

Electricimage 2.5.2 is sold only through au- 
thorized dealers, and each copy is initialized 
for the customer who buys it. In other words. 



g PHe Edit imndotus keytrame Tools Select 


Camera Uieu> of Test Project 


front Uleu; of Test Pro. 


Side Uietti of test Project 




Figure 1 . The main screen of Electricimage Animation System. 


the dealer tells Electric Image who it’s for, and 
the company creates a copy of the program 
with your name, company name, and serial 
number embedded. This is the first of several 
layers of copy protection. 

The program ships on either floppies or CD- 
ROM and includes a bulky primary manual 
and a couple of supplementary manuals. If 
you don’t already have a CD-ROM drive, you’ll 
surely want one because the 
CD-ROM includes textures, tu- 
torial projects, and rendered im- 
ages and animations as well as 
demo versions of related third- 
party products. You also get 
some copy protection codes and 
a dongle (a hardware copy-pro- 
tection key that looks like a little 
plastic candy bar with a pigtail 
and attaches to your ADB port) . 
Electricimage won’t run unless 
the dongle is installed. 

Incidentally, while the man- 
uals do describe every function, 
the writing can be annoyingly 
opaque. To whit: “Size. This edit 


box contains a value for the size of the light” 
— never mind what the size of a light may 
mean. Likewise, the six tutorials never bother 
to explain why they’re asking you to perform 
a given operation — you’re simply instructed 
to enter specific values into various edit boxes 
without being told what will happen or how 
to apply what you’ve done to your own pro- 
jects. Consequently, working with Electriclm- 



Figure 2. Elecricimage Animation System's Project window. 
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Figure 3. A scene made exclusively with buih^in primitive shapes — Primitive 
Kevin and Cubic the Dog. On a Power Mac 8100/1 10, this image at 
1 280x960 pixels rendered in three minutes. 


age can involve quite a lot of trial and error 
— a situation sufficiendy pervasive through- 
out the program that it's well beyond the 
scope of this article to resolve. (If it’s any con- 
solation, the high-end SGI programs generally 
are no better. Electric Image reports that new 
manuals are in the works.) 

Electricimage works best with a hefty Mac, 
at the least a Power Mac with 48MB RAM. It 
runs on Quadra-level machines with as little 
as 16MB RAM, and even the non- Power Mac 
version renders faster than some Power Mac 
native 3D programs. However, the native Power 
Mac version renders some five times faster than 
the non-Power Mac version running on an 
equivalent CPU, so it’s well worth upgrading 
to a Power Mac if you’re going to invest in 
Electricimage. Furthermore, Electricimage is 


a RAM-hungry 
program. With only 
16MB you’ll quickly 
run out of memory 
vdien trying to load 
or render anything 
beyond the sim- 
plest flying logo. As 
for monitors, you’ll 
be working with 
plenty of windows, 
so you’ll want as 
much screen real 
estate as you can 
afford. A two- 
monitor setup 
comes in handy 
(as I’ll explain in a 
moment) . 

Shut down your 
Mac, attach the 
dongle, and reboot 
— never attach or detach the dongle while the 
Mac is running as this tends to fiieeze the 
system — and you’re ready to copy the 
program to your hard drive. Electricim- 
age comprises a number of separate 
modules including Electricimage, the 
main application, which itself consists 
of the program and folders for plug-ins 
and libraries; Chmera, the rendering pro- 
gram; and Projector, vtiieie you view ren- 
dered files and polish finished anima- 
tions. There’s also a folder of converter 
applications and Renderama, a separate 
application for batch and distributed 
rendering (vdiich requires an individual 
rendering engine, called Slave Camera, 
on each machine in the network). 

Once you’ve installed these files, double- 
clicking to launch 
Electricimage ini- 
tiates the next lay- 
er of copy protec- 
tion: entering the 
codes (the first 
time you run the 
program only). Ac- 
cording to the di- 
alog boxes, one of 
these is an “autho- 
rization” code, the 
other an “expira- 
tion” code. In ear- 
lier versions, the 
expiration code 
provided a date af- 
ter which the pro- 
gram would cease 
to function. Elec- 
tric Image assures 


that version 2.5.2 has no time limitation. 

When Electricimage opens, it prompts you 
to create a new projector open an existing one. 
Electricimage then asks you to locate a model 
file to add to the project. Once you’ve added 
a model (or clicked Done to cancel the dialog), 
four windows appear: Top, Side, and Front 
views and a Camera view (Fig. 1). The camera 
and one light source constitute the default el- 
ements in a project. The Top, Side, and Front 
view windows show the objects in your scene 
without perspective. You can zoom in and out 
of these windows, but you can’t change their 
basic orientation (that is, no orthographic or 
angled views). Each of the three windows can 
be set to any view. If you like, you can use them 
to display three different zooms into the Front 
view. The CAmera window always shows what 
the camera sees. 

Oddly, the most important window. Project 
(Fig. 2), must be opened manually. This dis- 
plays a list of all the elements in your scene 
and provides access to dialogs that let you 


modify them and enter timings for animations. 

If you have two monitors. I’d recommend 
keeping the three view windows and your open 
tool palettes on the largest screen and the Cam- 
era or Project window on its own secondary 
screen. It’s easy to drag these windows around 
to suit the demands of a given project, but un- 
fortunately you can’t set the default arrange- 
ment for new projects. They always open in the 
arrangement shown in Figure I. 

A Career in Modeling 

So the program is up and running and you 
want to make a pretty picture. What’s next? 
Well, you need to make a model (a geometric 
specification of an object) to render. And 
where do you do that? Somewhere else, be- 
cause Electricimage doesn’t include modeling 
functions. This is a critical weakness — and 
not only because you need to purchase an- 
other program to use Electricimage. Let’s ex- 
amine why. 



Figure 4. A logo rendered from a PostScript font with smoke and light 
rays. This 1 280x960 pixel image took 1 3 minutes to render. Smoke in- 
creases rendering time significantly. 


Standard Shape 

Copyright © 1993-1995, Electricimage, Inc. 

® Plane Polygon Color: (■■■■I 

O Cube Orientation: [Oidth* 
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Total Polygons: 100 
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Cancel 


Figure 5. The Standard Shapes dialog. 
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The lack of an integrated modeler means 
that every 3D object (with some exceptions 
that weTl get to in a moment) must be 
imported. Imported objects also need to be 
converted from their original file format to 
FACT, Electricimage’s own object format, un- 
less your modeler supports FACTs directly, 
which few do at present. With file conversion 
and importation comes time spent moving 
between programs and the possibility that 
some of your work will be lost in the transla- 
tion. In the best case — you've built and po- 
sitioned all your objects as an integrated scene 
in a single modeling environment, done some 
surface and texture work in Electricimage, and 
then found you need to modify one of the 
models — you can go back and forth with litde 
trouble beyond the simple inefficiency of using 
two programs. (However, you do need to do 
some tricky things such as naming the mod- 
ified object with the original object’s name, 
vdiich makes it harder than it should be to keep 
track of different versions of the same model.) 

In the worst case — you’re assembling the 
scene in Electricimage using models built in- 
dividually, perhaps from a variety of sources 
— objects must be built apart from the context 
of the scene, and, after importing, each one 
must be placed, scaled, rotated, and textured 
individually. Then, if you need to modify an ob- 
ject’s geometry — and you certainly will — you 
must return to the modeling program, edit the 
model, save it, go back to Electricimage and 
reimport and convert it, and then place, scale, 
and so on. There’s no direct way to replace or 
edit an object once it’s in Electricimage without 
losing work you’ve done in the meantime. 

Furthermore, Electricimage supports only 
polygonal geometry rather than the spline- 
based geometry many current modelers use 
(see “Polygons & Splines” on page 64). Most 
animation programs that include modeling 
functions enable you to access splines as an- 
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Figure 6. The Group Info window. 


imatable functions, so you can 
push and pull the structural 
components of an object and 
animate these changes over 
time. This is essential for fluid 
character animation, one of 
the fastest growing and most 
in-demand skills in the 3D 
business. (The program can 
import spline-based data from 
Alias Sketch but converts it 
into polygons in the process.) 

In all fairness, Electricimage 
does include limited modeling 
capabilities using primitive, or 
basic, shapes, and it imports 
PostScript fonts and makes 
beautiful 3D text for flying lo- 
gos without the need to resort 
to an external program. There’s 
a lot you can do with these sim- 
ple resources if you work at it 
— Figures 3 and 4 were created 
using primitives and PostScript 
fonts respectively. And it’s true 
that many 3D professionals 
work with stock or custom 3D 
models created out of house 
and never touch modeling soft- 
ware. Finally, the deformation 
functions that are new with 
Electricimage 2.5.2 make it 

possible to create complex 

shapes from simple sources like primitives. 
Nonetheless, all things considered, it’s difficult 
to avoid the conclusion that the lack of an in- 
tegrated modeler prevents Electricimage fi*om 
posing a real challenge to Microsoft Softimage 
or SGI’s Alias/Wavefront packages. 


Civilizing the Primitive 

That said, let’s get into what Electricimage 
does really well: animation and rendering. To 
see what the program can do, let’s follow the 
primitives project displayed in Figure 3 from 
start to finish, working exclusively with the re- 
sources Electricimage has to offer. 
First thing first: Cre- 
ate the ground plane to 
build on. The primitive 
shapes built into 
Electricimage include 
planes, cubes, sphere, 
cones, and cylinders. 
Select File>Add>Stan- 
DARD Shape... to open the 
Standard Shape dialog 
(Fig. 5) and choose 
Plane as the object type, 
XZ for orientation so the 
plane lies fiat, and set 
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Figure 7. The Surface Editor window. 



Figure 8. The Camera Info window os well os the Project win- 
dow, Top and Side views with the camera in position, and the 
Camera window with a shaded view of our scene so far. 
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size to 5000 units square. Electricimage has 
no absolute or realworld size reference; these 
units are arbitrary. Click the Polygon Color 
button to open a color picker and choose a 
dark gray. 

The ground plane shows up in the Project 
window with the name Standard Shape. Click- 
ing on the object, hitting the Enter key, and 
typing lets us name the object, and hitting En- 
ter again sets the name. We’ll call it Asphalt. 
Position the object (called a group in Elec- 
tricimage, whether it’s a single piece of geom- 
etry or a collection of linked objects) by click- 
and- dragging it around in any view window. 
(Note that you can’t drag groups in the Camera 
window.) Another way to position a group is 
to double-click on it either in the Project win- 
dow or in a view window to open its Croup 
Info window (Fig. 6). 

The Croup Info window is an important 
tool for modifying a group’s characteristics. 
Not only can you enter values for position, 
rotation, and scaling as well as esoteric prop- 
erties such as motion blur type and anti-alias- 
ing level, you can fine-tune surface properties 
by clicking the Surface button (the shaded 
sphere in the upper right corner) to open the 
surface editor (Fig. 7). Here you can set an 


60 INTERACTIVITY MAY 1996 









Figure 9. Three types of glow lights: radial, spot, and tube. 
This 1 280x960 pixel image rendered in 1 :03. 


overall group color as well as transparency 
and reflectivity values. How these functions 
interact isn’t well explained in the manuals, 
so it’s trial and error time again. By the way, 
all properties in the Group Info window can 
he animated, which we’ll get to shortly. 

Following the same procedure, add a group 
of cubes to create the curbs, grass, and center 
yellow line that make up our primitive street. 
Remember to give each group an appropriate 
color when you create it, and be sure to give 
it a descriptive name at the same time. Other- 
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Figure 1 0. The Light Info window. 


wise they’ll all 
have the same 
default name 
and you won’t 

be able to tell 

which is which. Each cube is as deep as the As- 
phalt group, 5000 units, but narrower and of 
varying heights. In this case, the grass groups 
are 5000 units deep, 2000 wide, and 50 high. 
The curbs are 5000 by 50 by 50, the yellow line 
is 5000 by 40 by 1. By switching between Top 
and Front views, zooming in and out, and 
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scrolling as necessary, drag these groups into 
position and line them up accurately. To zoom 
into view windows, click on the zoom icons 
(the mountains) in the lower right corner of 
each window or hold down the Option key and 
drag the cursor across the area you want to 
zoom into. You can also select the magnifying 


A PATHS IN A SINGLE PR 




lectricimage has only one camera, and you can save only one 
camera position at any one point in time, {Multiple cameras are 
on the drawing board for a future update.) If you want to edit among 
several versions of a camera fly-through, for instance, you need to save 
different versions of the project. This gets to be a problem if you start 
changing elements in the project itself, because then you have to update 
alternate versions of the project as well. 

However, you can save different motion paths for the camera using a 
new 2.5 feature called effectors. Effectors are null objects (that is, objects 
that don't render) to which you can attach other objects. For example, you 
might attach a number of pbnets to a central effector and animate the effectors 
rotation so the pbnets rotate without the need to animate each one individually. 
An unlimited number of effectors can be placed in a project. By using them 
as placeholders for camera paths, you can have an unlimited number of 
camera paths in a single project. Here's how to set it up. 

Set the project to keyframe or time mode by selecting from the pop- 
up menu at the top of the project window. Set the current frame to 0 or 
drag the Time Selector to 00:00. Select the camera in the Project window 
and double-click it to open the CAMERA Info window. Choose FiL£>Add>Ef- 
FECTOR, then click in any view window to place the effector (it's usually easiest 
to do this in the Top view). The effector's Info window will open. Leave 
it that way. To use an existing effector, double-click it in the PROJECT window 
to open its Info window. Drag it to exactly vdiere you want its initial position 
to be. Its Y rotation should be set to 0. If you're using an existing effector, 
it may already have a Y rotation. In this case, leave the existing setting. 


Select and copy the effector's X position value and paste it into the 
camera's X position and X reference fields. Do the same for Y and Z position 
values. Now change the Z reference value to a value one higher than 
the position value. That is, if the Z position is -43.21 , the Z reference should 
be -42.21 . If the Z position is 43.21 , the Z reference should be 44.21 . 
This gives you a camera arrow one unit long so you can see where the 
camera is pointing. The camera should be pointing due "north" at this 
point. If you find you need a longer camera arrow for visibility's sake, 
increase the Z reference offset accordingly. 

If this is a new effector or the effector's Y rotation is 0, just link the camera 
to the effector by selecting the camera, clicking on the Link button in the 
Project window's toolbar, and then clicking on the effector. If the effector 
has a Y rotation other than 0, set the camera's yaw angle to a negative 
version of the effector's Y rotation. That is, if the effector's Y rotation is 
-55, set yaw to 55. If the effector's Y rotation is 30, set yaw to -30. Because 
yaw rotates the camera head, you need to rotate the camera head in 
a direction opposite to that in which you want the reference to point. Then 
link the camera to the effector. Finally, lock the camera by clicking the 
box marked by the lock icon in the PROJECT window. 

Now you can rotate and position the effector as you like and the camera 
will follow along. Establish an animation path by setting keyframes for 
the effector rather than the camera. To make and save a new path, unlink 
the camera from the old effector, create and p lace a new effector, and 
follow the steps above. It's a good idea to name each effector specifically 
to keep track of its function in a project. 



S 


MAY 1996 INTERACTIVITY 61 








■h. • 


glass tool from the Tool palette and zoom in 
and out with that; open the Tool Palette by 
selecting it from the Windows menu. Next, set 
each group's color through its Group Info win- 
dow. Note that colors set in the surface editor 
override the group’s native color set in the Stan- 
dard Shapes dialog. 

Watching the Camera window, drag the cam- 


era around until the scene is framed nicely (in 
this example, the camera is positioned above 
the street, looking down and toward the rear). 
The camera consists of the camera head (the 
cube) and its reference (the arrowhead, indi- 
cating what direction the camera is looking to- 
ward), visible in Figure 8. Each can be dragged 
independently. Double-clicking the camera in 
the Project window opens the (Camera Info win- 
dow, where you can enter numeric values for 
the camera and reference as well as adjust the 
focal length and field of view. 


You’ll also notice the light in the scene, 
which serves in this case as our sun. Lighting 
is one of Electricimage’s strong points — it’s 
the only program for the Macintosh, and one 
of few for any platform, that provides visible 
lights. And they are beautiful — check out Fig- 
ure 9, which illustrates three types of visible 
glowing light. As you might expect, double- 
clicking the light in the Project window opens 
the Light Info window (Fig. 10). 

Here we’ve set the light to cast a shadow. 
In a Phong rendering system (see '‘Phong 


ELECTRICIMAGE 



VPlk artists producinq imagery for multimedia often need to ren- 
3 D der objects to an exact pixel size in the final image. For 
example, a common image in CD-ROM games is a control panel with 
an inset video screen for displaying superimposed QuickTime movies. 
A variation on this idea is a rendered living room scene containing a 
television set that displays QuickTime "newscasts" that relate clues to 
the player. The illustrated screen, of course, must frame the QuickTime 
image exactly. Usually in these situations, the entire image needs to be 
640x480 pixels for full screen display, while the inset video screen needs 
to be exactly 320x240 pixels to frame the QuickTime clip properly. 

Since Electriclmage's Camera window can be resized arbitrarily and 
lacks a ruler marked in realworld increments, it can't be calibrated to 
a particular pixel size. That is, what appears within it is relative to the 
final render size, which you set in the Render dialog. Thus, there's no 
way to know if the TV set in your living room scene will render at precisely 
the pixel size you need — no way, that is, unless you follow the following 
steps to make a rendering template. 

We're going to draw an outline of a black box placed precisely 
where the TV screen ought to go. Then we'll display it in Electricimage's 
Camera window and move the camera until the object to be rendered 
fits within the borders of the box. This way, we know it will render at 
exactly the right size. 

You'll need Adobe Photoshop (an essential tool for multimedia producers 
in any case) with the Electricimage Format plug-in, which comes with 
Electricimage, installed. This enables Photoshop to export Image files. 
Electric Image's own bitmap file format. If you're running Electricimage 
2.5.2, you can use PICTs instead of Image files. For this example, let's 
assume you need to render a 640x480 pixel image with a 320x240 
inner screen, as described above. 

In Photoshop, create a new file of 640x480 pixels — the basis of 
the rendering template — and set the Contents to White if necessary. 
In the tools palette, set the foreground color to white and the background 
color to black. Make sure rulers are turned on (WiNDOWS>$HOW Rulers) 
and units are set to pixels (File>Preferences>Un!TS). Double-click the line 
tool to open its Qptions palette and set its width to two pixels; then draw 
straight, black lines around the edges of the template. This simply defines 
the edges of the template, and is not essential. 

Double-click the marquee tool to open the Marquee Qptions palette 
and set Shape to Rectangular, Style to Fixed Size, Width and Height 


to 324 and 244 pixels respectively, and Feather to 0. Now, in the 
image window, use the rulers to line up the crosshair cursor at 320 
pixels horizontally and 240 pixels vertically. Hold down the Qption 
key (which centers the marquee wherever you click) and click. This 
puts the area to be rendered precisely at the center of the image. If 
you need the TV screen to be located somewhere other than at the 
center of the frame, click elsewhere, but be sure to note the position 
on the rulers — you'll need to click in exactly the same spot again 
later. Now hit the Delete key to delete the selected area (revealing 
the black background), and choose None from the SELECT menu to 
de-select the selection. 

Back in the Marquee Qptions palette, set the Width and Height to 
320 and 240 pixels, leaving the other settings. Back in the template, 
hold down the QpTlON key, and, watching the rulers, click on exactly 
the same point you clicked on before — 320x240, if you were following 
the directions. (You may need to hit Return to reactivate the rulers.) 
Your new selection marquee should be inside the black area with a 
two-pixel border all around. Fill this selection with white by choosing 
Edit>Fill...>Foreground Color and choose Select>None to remove 
the marquee. You should now have a white area outlined with black, 
the inner dimensions of which are exactly 320x240 pixels. Save this 
template as either a PICT file (for Electricimage 2.5.2) by choosing 
File>Save As... or as an Image file (for any Electricimage version) by 
choosing File>Export>ElectricIaaage. . . . 

Now open your Electricimage project — complete with TV screen — 
and open the RENDER CONTROL dialog (File>Render...). In the dialog, click 
the Background Image button to open the Background dialog. In this 
dialog, click in the Background window, which calls a standard Qpen 
dialog. Locate the template file and click Qpen. 

Back in the BACKGROUND dialog, click the Show in Camera View check- 
box and click QK. Next, make sure your render resolution is 640x480 
pixels. Close the Render Control dialog without clicking QK. Now you 
should see the template box in the Camera window. Because the back- 
ground image is drawn relative to current size of the CAMERA window, 
the area inside the template box will appear smaller than its actual size. 
Nonetheless, that area will render at 320x240. 

Now adjust the camera position so the TV screen fits just inside the 
template box. Remember to disable the background image before the 
final render. 
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Shading vs. Raytracing” on page 65), lights 
must be enabled to cast shadows because 
shadows are calculated separately for each 
light. A parallel light, which weVe chosen for 
this example, simulates light coming from a 
distant source such as the sun. Other light 
types include radial (which distributes light 
in a spherical pattern, like a light bulb), spot 
(which simulates a focused spot with a vari- 
able width beam), camera (a non-shadow 
casting light attached to the camera to illu- 
minate whatever lies in front of it), ambient 
(a directionless light that increases overall il- 
lumination), and tube (for simulating neon 
and fluorescent sources). 

The Light Info window also provides access 
to special effects unique to Electricimage. These 
include the glow effects seen in Figure 9 as well 
as /og, light rays (sometimes called volumetric 
shadows), and smoke. The latter can be animat- 
ed and generates extraordinarily realistic smoke 
effects, as you can see in Figure 4. 

According to Electric Image, the number 
of lights in a project can total up to 4,000,000 
if you have 2GB RAM. Since the absolute max- 
imum amount of RAM you can stuff into any 
Mac these days is 768MB, this claim is some- 
what specious. Electric Image’s number isn’t 
a test result but an extrapolation based on the 
amount of memory a single light requires — 
so we’ll have to take their word for it. Anyway, 
you can have an enormous number of lights. 

Moving right along, it’s time to tackle Cubic 
the Dog, who is made up entirely of cubes of 
various shapes and sizes. (In Electricimage, a 
cube is any six-sided rectilinear figure, not nec- 
essarily a strictly cubical form in which all sides 
are the same size.) We’ll start with Cubic’s body, 
since we’ll be attaching his extremities to it. 

Parental Guidance 

After creating the body cube, add four iden- 
tical cubes for the legs and position them at the 
bottom comers of the body cube. At this point, 
the leg cubes have no relationship to each other 


and if we drag the body cube around, the legs 
stay put. We need to attach the legs to the body 
and beyond that, set up a relationship between 
these elements so the legs bend at the right 
place and otherwise act like legs. 

This introduces the concept of parent/child 
relationship, an important one in Electric- 
image. To create this kind of relationship, select 
the body in the Project window. Either in the 
Project window tool strip or in the Tool win- 
dow, click on the Link to Parent tool (it looks 
like two interlocking links of a chain). Then 
click on one of the legs. This links the leg to 
the body, and you’ll see its name indented un- 
der the body name in the Project window. This 
makes the leg a child of the body, which is its 
parent. Children can have their own children, 
so you can set up some pretty complex object 
hierarchies. Once a leg is linked to the body, 
dragging the body drags the leg as well. Then 
you’re ready to add a foot and make that a 
child of the leg (Fig. 1 1). 

Having created a functional leg, it’s time to 
determine how the new joint between leg and 
body will behave. To do this, you select the leg 
in the Project window and click on the Group 
Link tool (the XYZ icon) to open the Group Link 
window (Fig. 12). Here you set the location of 
the rotation center, or pivot point, of the leg 
and how the leg behaves when moved. In this 
case, we want the leg’s rotation center to be 
at the top of the group where it joins the body. 
We want the joint to act like a hip, so select 
Socket as the link type, which constrains the 
movement of the leg at the joint in the manner 
of a hip socket. 

Note the edit boxes on the right side of the 
Group Link window. This is where Electric- 
Image's new inverse /cinematics feature resides. 
Inverse kinematics (IK) makes it easier to sim- 
ulate natural movement among parts linked 
in a parent/ child relationship. Basically, IK en- 
ables objects lower in the parent/ child hier- 
archy to affect objects higher up. A properly 
configured IK link makes it possible to pull on 



lectric Image recently released 
Electricimage Scholastic Edition 
($795 for registered students). Scholastic 
Edition is a somewhat limited version of the 
full program. It doesn't include some higher- 
end production features such as motion blur, 
high-res textures, network and batch ren- 
dering, variable resolution anti-aliasing, and 
high-definition shadows. Most important, 
it renders at a maximum of 51 2x384 pixels, 
less than lull video resolution, and its project 
files can't be opened in the full-blown version 
of Electricimage, so you can't use the cheap- 
er version as an additional production station 
in a professional environment. 

However, 51 2x384 is good enough for 
many kinds of multimedia production, and 
you do get most of Electricimage's profes- 
sional-level animation tools and special ef- 
fects, including inverse kinematics, effects 
plug-ins such as Mr. Nitro, light effects, sync 
sound, and so on. Furthermore, it provides 
a way for students to develop expertise that 
can pay off handsomely in the job market. 
(Reportedly, Electric Image plans to offer a 
service to put up-and-coming Electricimage 
artists in touch with potential employers.) All 
told. Scholastic Edition is a fine introduction 
to the full program and a welcome addition 
to Electric Image's product line. 




a figure’s foot, for example, and have the lower 
and upper legs follow naturally. The beauty 
of this is that you don’t need to animate each 
leg component individually. The IK features 
are unusually well documented in the Elec- 
tricimage 2.5 manual addendum, so they’re 
not difficult to figure out. 

A complete human anatomy library — that 
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Figure 1 1 . The PROJEa window showing links and parent/child hierarchy. 


Figure 1 2. The Group Link window. 
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is, a preset collection of links and rotation limits 
— is built into the program in the form of a 
pop-up menu. This makes it easy to set up IK 
links in human figures. For instance, you might 
select a forearm that’s been linked to an upper 
arm, click on the Joint Type pop-up, and select 
Elbow. This prompts Electricimage to load the 
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Figure 1 3. The final character hierarchy. 
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Figure 14. The Group Texture window. 


elbow preset specifying a hinge joint 
that bends only in one direction. The 
human library is the only one includ- 
ed, but if you want a lizard library, 
you can set it up yourself and use it 
for any lizard projects that come 
along. 

IK isn't necessary for a cartoonish 
figure such as Cubic the Dog. Indeed, 
it isn’t necessary for convincing char- 
acter animation — Ptxar’s phenom- 
enally successful animated movie 
Toy Story, for instance, was created 
without IK. Nonetheless, it’s an im- 
portant addition to the animator’s 
arsenal. 

I’ll leave the rest of the character 
construction to you and skip ahead 
to animation, ElectricImage’s strong 
suit. (To finish Cubic, retrace the steps we’ve 
already covered. As for Primitive Kevin, he’s 
composed mostly of cylinders. Conceptually 
he’s pretty simple, although tedious to put to- 
gether — building models is never easy. The 
final hierarchy appears in Figure 13. Some el- 
ements, mostly teeth, are collapsed to save 
some space.) 

Extra Texture 

First, though, there’s one final element to 
add: the rear wall, another simple cube. Let’s 
give this one a bitmapped texture for realism 
(not that realism is such a priority here in 
Primitive Town). After placing the wall at the 
rear of the scene, select it and click the Group 
Texture button in the Project window’s toolbar 
— the one that looks like a file icon partly ob- 
scuring a sphere. This opens the Group Tex- 


ture window (Fig. 14). 

The Group Texture window is where you 
cover a group’s surface with a bitmapped 
image. Numerous third-party libraries of 
scanned or painted textures are available on 
CD-ROM, one of which was the source for 
the brick texture pictured here. A scanned 
realworld photograph can add significant 
realism to modeled objects. It can even save 
you the trouble of putting all the necessary 
details in the model itself. This capability, 
knovm as texture mapping, is supported by 
most 3D programs. 

Electricimage supports two textures per 
group, letting you do things like apply a basic 
texture and superimpose, say, a label, a rust 
spot, or a paint drip. You can even use an 
animation sequence as a surface texture. Un- 
fortunately, you can’t animate any of the set- 



U ntil recently, almost all 3D modeling programs worked with polyg- 
onal geometry exclusively. With this method, object surfaces are 
described as groups of two-dimensionol plones - usuolly triongles or 
quadrangles, but sometimes more complex shapes. The math required 
to describe a shape in terms of polygons is pretty simple, which is why 
polygonal geometry is so popular. But, as you can imagine, flat shapes 
don't lend themselves to describing curved shapes. 

A cube is defined easily as six square planes, but a sphere requires 
numerous polygons arranged into a shape that, at best, approximates 
a sphere. The more polygons you use to describe the sphere, the more 
closely you can approximate the proper shape, but you'll never create 
a smooth curve by arranging planar polygons. The more closely you 
view such a shape, the more obvious its straight edges become. And, 
of course, the more you increase the resolution of your shape by in- 
creasing its polygon count, the more memory and CPU power it takes 
to push those polygons around. 

Splines (variable curves) are a relatively new way to describe compfex. 


organic geometry, defining curves as mathematical formulas rather than 
a collection of planes. NURBS (Non-Uniform Rational B-Splines) are a 
refinement of basic splines that are used in a number of newer modeling 
programs. Because a NURBS shape is a formula, it has infinite resolution 
and can be drovm smoothly at any zoom factor. Spline math is considerably 
more complex than polygon math, so spline technology is less common 
at this time, although acceptance is increasing. Of course, if you send 
a spline-based model from one program to another, the second program 
needs to understand spline math to interpret the model correctly. 

The difference between polygons and splines can be likened to that 
between Adobe Photoshop and Adobe Illustrator. To define an image, 
Photoshop uses a finite number of bitmapped pixels (equivalent to polygons 
in this analogy). You can zoom into such an image only so far before 
you see individual pixels rather than the picture as a whole. Illustrator 
uses 2D PostScript splines (much like NURBS) to create an image at any 
resolution. However, your output device needs to understand PostScript 
to render the Illustrator file. 
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ne of the reasons for Electridmoge's amazing rendering speed is 
that it uses Phong shading rather than raytracing, the rendering 
method implemented in many other 3D programs. Without going into 
enormous detail, Phong shading renders the shading of a surface by cal- 
culating the color of an individual polygon based on its surface textures 
and lighting parameters and then smoothes the surfaces of adjacent poly- 
gons to create the final image. 

Vvlien it's up propeHy, the Phong method creates very realistic images. 
Happily, Electricimage's Phong renderer is iweaked to let you create good- 
looking results with ease. Phong's main limitations are that it doesn't calculate 
reflections and refraction, the bending and distortion of light as It passes 
through a transparent object. To create these effects in Electriclmage, you 


have to fake them with texture maps. 

Raytracing is a completely different method based on the physics of 
light. Surfaces are calculated by tracking virtual rays of light throughout 
a scene as they bounce off objects (reflection) or pass through objects 
(refraction), based on their surface characteristics. 

The advantage of raytracing Is that shadows, reflections, and refractions 
are calculated automatically as part of the process, so it's generally better 
for creating photorealistic images. The main disadvantage is that the com- 
puter must calculate what can amount to millions of virtual light rays bounc- 
ing around In the scene. This makes raytracing generally much slower 
than Phong shading, which is why the latter is the preferred method in 
rendering-intensive fields such as television and film. 


tings in this window and Group Texture doesn’t 
provide much indication of how the final result 
will look. So it’s up to trial and error once again, 
placing the textures and rendering test shots 
to see how they come out, returning to the win- 
dow, remapping, rendering, remapping, ad te- 
dium. Happily, Electric Image has announced 
that they intend to support Apple’s QuickDraw 
3D technology, which provides realtime feed- 
back while mapping textures, among other 
things. They also intend to increase the number 
of textures per group and add animation for 
texture settings in a future update. 

To keep things simple, set up this map to 
tile across the surface of the wall. (Keep in 
mind that the texture displayed in Figure 15 
is designed to tile more or less seamlessly.) 

Soon To Be a Major Motion Picture 

Now we’re ready to make things move. In 
Electriclmage, as in many animation pro- 
grams, animation is based on keyframes. In 
the old days of hand-drawn cel animation, the 
head animator didn’t draw every frame. He 
drew only the most important, or key, fi-ames. 


Assistants known as in-betweeners drew the 
remaining frames in between. With Electric- 
lmage, you’re the head animator and the com- 
puter is the in-betweener. 

The basic procedure is to set the starting 
position for a moving object (which may be 
the camera, light, or model group), move the 
time counter to the next key position, move 
the object to its new position, move the time 
counter again, and so on. Electriclmage cal- 
culates and interpolates positions between 
keyframes and fills them in when the final an- 
imation is rendered. 

Consider a simple five-second animation 
in which the camera zooms in on the charac- 
ters while moving to the side to focus on the 
dog, whose tail wags and whose head turns to 
follow the camera. First, set the initial camera 
position for the first frame. With the Time Se- 
lector set to 0.0, the first fi*ame, move the cam- 
era to its correct position (Fig. 16 — Primitive 
Kevin has been turned off to keep things sim- 
ple). Now move the Time Selector to 5.0 (that 
is, five seconds) and position the camera for 
its final frame (Fig. 17). 

Note the blue 
handles on the 
motion path. Mo- 
tion paths are ed- 
itable 3D splines, 
and the handles 
enable you to drag 
them into virtually 
any shape you 
want. For this ex- 
ample, we’ll drag 
the handles to 
smooth the mo- 
tion as much as 
possible and keep 
the camera and 
reference paths 
parallel (Fig. 18). 

Next we want 
to modify the 



Figure 1 5. The texture-mapped rear wall. 
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Figure 1 6. The fir^ frame of the example cam- 
era animation. 




Figure 1 7. The final frame of the example 
camera animation. 
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camera’s velocity to reflect more accurately 
the way a real camera moves. In the real 
world, objects don’t progress from a standstill 
to motion instantly; some acceleration is nec- 
essary before the object reaches full speed. 
By the same token, realworld objects don’t 
come to an instant stop; inevitably they slow 
down first. The Camera Velocity window lets 
you change the camera’s velocity to reflect 
these constraints. To make the camera come 
to a smooth, gradual halt as it moves in, select 
the camera in the Project window and 
choose Windows>Camera Velocity to open 
the Camera Velocity window (Fig. 19). Now 
drag down the velocity graph for both the 
camera and reference at the final keyframe. 
This causes the camera to decelerate grad- 
ually over the course of the animation. 

Just a few more steps and we’ll be ready to 
render this baby. The first one is easy. We want 
the dog to look at the camera as the camera 
moves in. Fortunately, Electriclmage has a fea- 
ture called Look At Object for just this purpose. 
Set the Time Selector back to 0.0 and select 
the dog’s head in the Project window. Then 
click on the Look At tool in either the Project 
window’s toolbar or the Tool palette — it’s the 
arrow pointing at a sphere. Click on the cam- 
era and Electriclmage calculates the custom 
frames necessary for the dog’s head to track 
the camera. Figure 20 gives some indication 
of the result: The dog appears to be looking 
at the camera throughout the animation. 

Let’s get the tail wagging and we’ll be done. 
Set the Project window to keyframe mode by 
clicking on the pop-up menu at the top of the 
window. This displays the individual frames in 


PROS AND CONS 


Pros 

Fast, high quality rendering; excellent spe- 
cial effects. 

Cons 

High price, requires an external modeling 
program, inadequate documentation, lacks 
raytracing. 

Bottom Line 

Electriclmage is the best professional an- 
imation production tool for Macintosh, but 
a little limited for character animation com- 
pared to the best systems on the Silicon 
Graphics platform. 


the animation with keyframes indicated by 
a key icon. Still at Frame 0, double-click on 
the dog’s tail to open its Info window and set 
Z Rotation to 25 degrees. Now go to Frame 
3 by clicking on the cell numbered 3 at the 
top of the Project window and set the tail’s 
Z RoiAnoN to -25 degrees (Fig. 21). This makes 
for a pretty fast wag; the tail moves from left 
to right in about 1/7 of a second. 

Click on the key icon at Frame 0 and drag 
over to the key icon at Frame 3 so that all 
four cells in the row are selected (Fig. 22). 
Finally, click on the Cycung pop-up menu 
in the Project window’s toolbar (it looks like 
a looping circle) and select Oscillate. This 
will make the four frames loop back and 
forth throughout the animation so we don’t 
have to set the keyframes manually — a 
tremendous timesaver. If you’re in a mood 
to get fancy, you might want to set the tail’s 
Blur Mode (in its Info window) to Motion 
Vector. This blurs only the tail as it moves. 

Ready to render? Select File>Render... 
to open the Render Control window (Fig. 
23). This provides all the rendering op- 
tions for final output including how 
many frames to render (all, in this case), 
a background image to fill in areas not 
covered by 3D objects (I selected a sky- 
like gradient), render size and quality 
(video resolution, best quality), and blur 
functions. For the example. I’ve selected 
a Motion Vector blur. We could use a 
Multi-Frame blur for this render, but 
since this would render four frames and 
then average them throughout the an- 
imation, rendering would take four times 
as long. When you’re ready, click Go. 
Electriclmage asks where you want to 
save the file and then quits and launches 
Camera, the rendering application. 

Electriclmage boasts very fast rendering 
times — in fact, it’s touted as the fastest ren- 
derer on any platform. This is difficult to 
quantify because it’s impossible to recreate 
precisely an Electriclmage project (or any 
program’s project) in a different program, 
but Electriclmage is incredibly fast. At video 
resolution, these frames render in less than 
two minutes apiece on a Power Mac 
8100/ 1 10 — and it’s significantly faster than 
that on the current PowerPC 604 Power 
Macs. The rendering quality is beautiful, 
as you’ve seen. Very few programs, if any, 
give you this kind of quality coupled with 
this kind of speed. 

Conclusion 

These exercises only scratch the surface 
of Electriclmage 2.5.2. There’s a lot we’ve 
glossed over: object deformations (which 



Figure 1 8. Tweaked camera motion paths. 



Figure 1 9. The Camera Velocity window, with ve- 
locity adjusted. 



Figure 20. The dog's head tracks the camera after 
applying Look At Object. 
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Figure 21 . The PROJEa window in keyframe mode, 
with the tail selected and its Info window open. 
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Description 

Professional 3D animation and rendering application for Macintosh and 
Power Macintosh. 

System Requirements 

Macintosh Quadra or better; System 7.5 or later; QuickTime 2.0 or 
later (for optional QuickTime support); 32MB RAM, 24-bit color, large- 
capacity hard drive. Recommended: Power Macintosh, 64MB RAM, 
CD-ROM drive. 

features 

Fast Phong rendering; still or animation rendering at resolutions greater 
than 1 6,000x1 6,000 pixels; field rendering; six fully animatable light types 
(radial, ambient, spot, parallel, tube, camera); visible light sources (with 
shadows, glow, fog, light rays, smoke); animatable lens flares; three types 
of motion blur; 3D inverse kinematics (multiple links and linkage types, 
rotation limits, stiffness controls, gravity awareness); effectors (null objects); 
batch and network rendering support; high quality anti-aliasing (oversample 
and adaptive types, variable anti-alias and sampling levels per object or 
per project); 3D Bezier motion paths; sound file import for sync sound; 
object deformations (scale, shear, twist, taper, bend, bulge, linear wave, 
circular wove, stretch, Bezier warp); animation vibration effects (randomize. 


jolt, spring); input/outputgamma control; physics-based explosions; particle 
systems; blobs (basic metaballs); primitive shapes (plane, cube, cylinder, 
cone, sphere); object meshing; supports 30 3D model formats; creates 3D 
fonts from PostScript fonts; supports third-party plug-in software extensions. 

File Support 

FACT (native geometry format). Alias Sketch Styleguide Export, Architron 
II, Autodesk 3D Studio, Cad-3D, Cubicomp, Cyberware, DXF, Dynoware, 
Filmroll, Generic, Lightwave, MacConcept, Mac 3D Text, Movie.BYU, 
MPS Demo, OFF (.geom), OSU (.DETail), Phoenix 3D, Sculpt 3D, Super 
3D Text, Swivel 3D, TWGES, Videoscape, Wavefront .OBJ, Zing, Zoom, 
3D Turbo, 3DGF Binary, PostScript font. Image (native bitmap format), 
QuickTime, PICT, AIFF, OMR 

Suggested Retail Price 

$7,495. Slave Camera engine for distributed rendering $1,495. 
Scholastic Edition $795. 

Contact 

Electric Image, 1 1 7 E. Colorado Blvd., Ste. 300, Pasadena, CA 91 105; 
vox 81 8.577.1 627; fox 81 8.577.2426; Internet support@electricimg.com. 

Reader Service #162 
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Figure 22. The first four frames selected, 
the Cycling pop-up menu. 
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Figure 23. The Render Control window with options set. 


let you warp and distort objects in various 
ways over time), explosions (for blowing mod- 
els up, with accurate physics and texture map- 
ping on individual polygons), particle systems 


(to simulate water, fire, and 
dust), pseudo-metaballs 
(which makes it possible to 
blob objects together like 
flowing mercury), fog and 
smoke effects (for depth cue- 
ing plus animated smoke and 
clouds), animation vibration 
effects (to jolt and bounce 
objects or the camera), field 
rendering (for the smoothest 
possible motion when out- 
putting to video), 3D lens 
flares, and multi-frame mo- 
tion blur (both of which help 
simulate the look of real film 
photography.) 

These features allow you 
to create spectacular special 
effects as well as increase 
productivity. Ultimately, 
though, Electricimage's 
greatest strength is the 
speed and quality of its ren- 
dering, and it’s for this rea- 
son that, among Macintosh 
3D programs, Electricimage 
alone is a fixture in feature 
film production and broad- 
cast video (not to mention 
interactive studios and game developers). 

The lack of an integrated modeler is a severe 
limitation. Modeling programs that serve as a 
suitable complement include auto.des.sys 


form.Z, with its precise and flexible solids mod- 
eling, and Yonowat’s Amapi, for modeling fluid 
organic shapes, both of which export FACT files. 
Be that as it may, Electricimage really ought to 
have its own internal spline-based modeler. 

So equipped, it would pose a serious threat 
to even the highest-end applications — it’s 
very nearly there already. For example, 1 just 
finished a project in Electricimage involving 
a 3D environment that comprised more than 
two million polygons, 5,000 objects, and 1,000 
texture maps. No other Mac program can 
even open a project like this, much less ren- 
der frames in fewer than six minutes apiece. 
Even most SGI programs couldn’t handle a 
project of this size. I’ve heard of Electricimage 
opening and rendering projects that SGTs 
Alias couldn’t open on an Indigo II Extreme, 
a system costing over $60,000 for both hard- 
ware and software. 

Sure, it’s costly. But Electricimage is a pro- 
fessional production tool, and professional 
tools seldom come cheap. For animation pro- 
fessionals, there is no better Mac-based an- 
imation tool. ^ 
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ANIMATION BANG FOR THE BOCK BONANZA 


SOFTIMAGE 3.0 FOR WIN NT 

BY DOMINIC MI LANO 


I n the land of 3D, few products carry 
as much mystique as the high-end 3D 
tools designed for Unix-based work- 
stations from SGI, Sun, HP, and the like. 
Mention Softimage or Alias/Wavefront to de- 
velopers whoVe been using Mac- or PC- 
based tools and you’ll likely be picking their 
tongues up off the floor. 

High-speed Power Macs, Pentiums, the 
myriad 3D APIs, and associated accelerator 
cards have brought power once reserved for 
high-end workstations closer to the desktop. 
How Alias/Wavefront and Softimage are re- 
sponding to these challenges makes for in- 
teresting reading in and of itself. According 
to Rob Burges, president of SGI-owned 
Alias/Wavefront, they’re not interested in com- 
peting on any platform other than Silicon 
Graphics workstations. 

Microsoft-owned Softimage, on the other 
hand, is meeting the competition head-on 
by migrating Softimage from Unix to Win- 
dows NT and developing marketing partner- 
ships with various NT workstation vendors. 
The result: You can pick up Softimage 3D 
bundled with an NT workstation equipped 
with 64MB RAM, a couple-gig hard drive, 
and high-res monitor for as little as $15,000. 


(For a list of vendors, see page 74.) Stun- 
ning, considering that the price of the most 
basic version of Softimage 3D for Unix/Irix 
is $7,995. A suitably powered SGI could add 
another $30,000 or so. 

A number of developers profiled in these 
pages over the past year and a half — Cyan, 
Trilobyte, and Presto, to name a few — were 
either transitioning to or had already made 
the jump from Mac- or PC-based 3D tools 
to Softimage or Alias/Wavefront running on 
the Silicon Graphics Indigo 2. So when Soft- 
image offered us the opportunity to run Soft- 
image NT through its paces, we jumped at 
the chance. 

Intergraph loaned us an early TDZ-400 sys- 
tem featuring dual Pentium Pro processors 
running at 150MHz, 128MB RAM, 4GB hard 
disk. Intergraph’s GLZIT OpenGL accelerator 
board, built-in soundcard, SCSI 2 and Ethernet 
connectors, and a 21" monitor for our tests. 
We also picked up a DEC Alpha-based 
300MHz Carrera NT workstation with 32MB 
RAM and an AccelGraphics AG-500 OpenGL 
board, a system that hadn’t been certified yet, 
but that worked nearly without fault. More 
RAM would have helped immensely, but per- 
formance was virtually indistinguishable 

from that of the In- 
tergraph. 

What was that 
performance like? 
Wire frames of ob- 
jects with tens of 
thousands of poly- 
gons (such as the 
abominable snow- 
man on the oppo- 
site page) could be 
manipulated in all 
sorts of ways in 
glorious real time. 
As you’d probably 
expect, in shaded 
mode with tex- 
tures and lights 
applied, such huge 
objects chugged 
along at a decided- 
ly slower pace. But 
the machines were 


a joy to work on. 

After nearly three months of working with 
multiple betas and finally the release version 
of Softimage 3.0 NT, I still feel I’ve hardly 
scratched its surface. But with Intergraph 
pleading for their machine back, and Microsoft 
starting to talk about release 3.5, it was time 
to file a report. 

The Whole Enchilada 

Softimage 3D is an all-in-one 3D modeling, 
animation, and rendering system. It is most 
highly regarded for its animation — specifically 
its character animation — capabilities. It’s easy 
to see why once you gain even a modicum of 
familiarity with it. Animating an object, 
whether it’s a simple flying logo or a complex 
organic cartoon character running through 
a maelstrom of madness, is fast and mostly 
painless. Softimage is easily the most powerful 
character animation system I’ve seen. 

The NT version is virtually identical to its 
Irix cousin, though some of its more powerful 
features, notably the Meta-Clay modeling frmc- 
tions. Mental Ray renderer, and Ray Rebels ef- 
fects, haven’t been ported yet. We’re told they’re 
coming in the next release. 

During my tests of the release version, I 
came across a lot of screen refresh glitches 
(portions of pop-up menus that don’t go away 
after you exit a menu) that are easily dealt with 
by hitting shift-r, a memory leak or three 
(sometimes deleting large objects does not 
clear system memory, so response really slows 
down even though there’s nothing onscreen), 
and an occasional bug, the worst of which 
locked the computer up and required a hard 
reboot. 

The bottom line: If you run into something 
that doesn’t make sense, Softimage’s customer 
support people are fabulous. Solutions were 
never more than a phone call away. It never 
took more than 15 minutes to get a return call 
with a solution or explanation as to what I was 
doing that the system didn’t like. 

• • • • 

Softimage 3D is organized in five modules 

— Model, Motion, Actor, Matter, and Tools 

— any of which can be accessed at any time. 



With its menu cells arrayed along the sides of the four-quadrant workspace, 
Softimage's interface offers quick access to any function. Clockwise from 
upper left: the schematic view, shaded perspective view, fcurves, and wire- 
frame front view with turntable control enabled to allow easy viewing from 
any angle. Note transport controls and message line at bottom of the scene. 
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Each module’s menu cells are arrayed down 
the left and right sides of the monitor, leav- 
ing the workspace in the center of your 
screen completely uncluttered. I’ve heard 
plenty of complaints from other reviewers 
about Softimage’s non-Windows interface, 
but from an artist’s perspective (I was a 
painter and a musician long before I became 
a magazine editor who gets to play with 
every imaginable 3D modeling program on 
his Power Mac and Pentium) this aspect of 
the Softimage interface is brilliant, never 
mind that it’s a little ugly by current Mac or 
Win95 standards. There’s no need for a sec- 
ond monitor to hold tool palettes, no pletho- 
ra of menus cluttering your screen, and the 
interaction with menu cells via the three- 
button mouse is really slick. 

Basically, mouse functions are consistent 
throughout menu cells — left-button clicking 
a cell selects its submenu, center-button click- 
ing initiates the last function called from the 
submenu, and right-button clicking exits a 
menu cell. As operations are initiated from 
submenus, new mouse button functions are 
displayed across the bottom of the screen. 
Combined with simple keyboard shortcuts for 
selecting menu cells, the mouse button assign- 
ments mean that no function is ever more 
than two or three clicks away. Zoom in/ out 
and object hierarchy selection are also stream- 
lined by simple keyboard shortcuts based on 
holding down z or the spacebar while clicking. 
Brilliant, simple, intuitive, and editable — you 
can define your own shortcuts using the Pref- 
erences menu. 

At the bottom of the screen are your basic 
sequencer forward/reverse/loop/frame con- 
trols and timeline display. These are always 
visible no matter what module you’re working 
in. In the center of your display are four win- 
dows (any or all of which can expand to fill the 
screen) to view different aspects of the work- 
space — front, right, top, perspective, function 
curves, schematic, etc. 

The interface falls flat on its non- Windows 
face when you get into its file browsers and 
the importing and exporting of files, especially 
non-native files — but more on that later. 

The product ships with no less than six very 
thick, very detailed binders worth of manuals, 
a Viewpoint DataLabs catalog and CD-ROM 
of prebuilt models that can be unlocked with 
passwords on a pay-per-view basis, a short but 
handy and well- written set of tutorials, the pro- 
gram (on a single CD-ROM), and a copy pro- 
tection dongle. The latter is the same type as 
the dongles that come with 3D Studio and 
Lightscape. If you’re planning on running any 
of those programs on the same machine, the 
dongles can be chained. 


One Bite at a Time 

While working in Softimage you’ll find your- 
self bopping back and forth between its five 
modules, which are selected by a simple 
mouse click or hit of a function key. Each mod- 
ule governs specific functions — Model is 
mostly for (duh) modeling stuff. Motion gov- 
erns animation kinds of things. Actor deals 
with inverse kinematics (IK) and other physical 
simulation effects. Matter is where you play 
with textures and materials and rendering, and 
Tools is a catch-all for importing and exporting 
files, generating flipbooks for viewing rendered 
animations, compositing, and like that. 

While virtually everything and anything can 
be animated in Softimage, the system — par- 
ticularly the custom effects — is very finicky 
about how it wants things done, an annoying 
trait it shares with a number of other modeling 
systems. For example, tons of functions work 
only on specific types of objects — polygonal 
meshes, splines but not NURBS, faces, trian- 
gular meshes, models but not metaballs, and 
so on. The software alerts you when you try to 
perform an operation on an inappropriate item, 
but the messages don’t necessarily tell you 
what’s wrong and the system offers no men- 
toring at all. 

Say, for example, you want to build some 
terrain. You grab a primitive of a grid (you’re 
confronted with a dialog that lets you choose 


between a polygonal grid and a variety of 
patch and NURBS grids), which you figure 
you’ll use the Fractalize effect on. Fractalize 
asks you to select a mesh — which means you 
needed to select a polygonal grid to start with. 
If you didn’t, you go back and do so. So far, so 
good. When you Fractauze what you think is 
a mesh grid, you get the error message: Refer 
TO C:\temp\soft.status. Huh? 

Cracking open the manual or playing 
through the cool tutorial demo on using the 
Fraciauze effect will not tell you that you need 
to use the Convert function in the Effects 
menu, which changes the square-polygon 
mesh to a triangular polygon mesh — but a 
call to customer support will (thank you, Va- 
lerie). After playing around with Fractauze for 
a while, you’ll also realize that to reproduce 
the beautiful rolling terrain effects so easily 
achieved in the demo, you have to make your 
grid’s cell size at least 10x10 and the cell count 
1x1. The smaller the grid size, the more like the 
Himalayas or a cavern full of stalactites your 
fractal landscape will look, even with “small” 
values entered in the data fields. 

Which brings up another important aspect 
of Softimage: There is almost always more than 
one way to achieve the effect you’re after. Want 
to make a cube of wiggling fello? You could 
start with a primitive cube and meticulously 
keyframe shape deformations across time. Or 
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apply a custom effect called ShapeJitter. Or 
use the Quickstretch effect to subtly twist and 
bend the cube along a couple of its axes and 
keyframe the deformations. Or you could use 
function curves to make the cube slide back 
and forth in a really tight path to mimic a vi- 
brating tabletop and use Quickstretch to make 
it automatically flex and bend in the direction 
it’s moving. 

That kind of power and flexibility doesn’t 
come without a price, which in Softimage’s 
case is one part steep learning curve and two 
parts needing to know in advance what you 
intend to do. It is possible to improvise, but 
Softimage doesn’t always reward spontaneity. 
At least not if you can’t make your way through 
the program in your sleep. 

I often found myself encountering error 
messages after hours of putting a scene to- 
gether and deciding it would be cool to an- 
imate something or apply a custom effect or 
whatever only to find the particular object or 
path wasn’t a mesh or a face or a spline or 
whatever. And while there are all kinds of con- 
version tools — Face2Mesh, Patch2Mesh, Con- 
vert, Spline2Faces — they’re scattered 
throughout the various modules, and they 
don’t always work as expected. (Try 
Patch2Mesh on a big patch grid and then 
Fractalize it without tessellating it, the error 
message is one of my favorites: Can’t convert 
pipe: warning!!! danger ahead!!!) 

Similarly, some effects tend to be sensitive 
to the order they want things done. For exam- 
ple, if you select an effect before you select the 
spline it needs to see, you’re more likely to get 


a NO SPLINE SELECTED message than you are to 
be asked to select a spline. 

Three rules of thumb to remember if you’re 
new to the system: Read the manual. Read the 
manual. Read the manual. And don’t be shy 
about calling customer support. 

The Model Module 

Softimage 3.0 NT is most highly regarded as 
an animation tool, but it’s no slouch in the mod- 
eling department Its conventions are optimized 
for character animation, so if your goal is to do 
architectural or CAD modeling, build your ob- 
jects elsewhere and import them for animation. 

A full complement of shape primitives is 
available including polygon, patch, and 
NURBS (Non-Uniform Rational B-Spline) 3D 
objects, a few 2D curves (spirals, arcs, circles, 
and such), and nulls (very useful objects that 
have no geometry but that can be used as con- 
straints, hierarchy parents or IK control han- 
dles, and so on). 

Selecting primitives requires that you make 
some choices regarding object type and size, ac- 
complished via data fields into which you type 
numeric values. If you’re used to Macintosh-like 
click-dragging to position and size primitives, 
don’t worry. You won’t find it hard to get used 
to the numeric system. And it’s easy to rescale 
any object in any or all directions by click-drag- 
ging it with the Scale xyz menu selected. 

If you’re a Strata Studio Pro Blitz user, you may 
wonder where the rounded-edge primitives are. 
There aren’t any — Softimage offers something 
better. A Rounding effect lets you round the edges 
of any object by an adjustable amount. 

In addition to modeling with primitives, you 
can draw faces and polygons, draw and extrude 
curves of all sorts (Linear, Bezier, B-Spline, and 
Cardinal — it does linear and cubic NURBS too, 

but extruded NURBS 
aren’t supported yet), ex- 
trude polygons on curves 
(very slick), extrude 
and/or bevel text, put a 
skin over two or more 
curves, and perform rela- 
tional modeling opera- 
tions. The latter allows 
you to do things like draw 
a spline, extrude it (which 
creates a new object), and 
keyfimne shape deforma- 
tions of the original spline 
that will deform the ex- 
truded object as well as 
the original (called a gen- 
erator in Softimage 
speak). Which is a very 
cool and easy way to an- 
imate complex events. 



Sofrimage allows you to view 2D textures on surfaces. Shown here, 
o simple PIC file mapped to o patch grid with two spotlights pointing 
at it. Any of the elements con be tweaked while the results ore dis- 
played in real time. 


Generators can be virtually any curve, patch 
object, or face — only a couple of surfacing op- 
erations won’t work on relational NURBS gen- 
erators yet. Incredibly powerful stuff that saves 
not only time but hard disk space. 

Another relational modeling-like function 
is the ability to make instances of objects or 
object hierarchies. Unlike a duplicate, which 
makes an independent copy of the original, 
an instance generates one master object or 
hierarchy and creates a pointer to it, producing 
a virtual replication of the master. Modify the 
master and the instances will also be affected. 
Swap the master model for another and all the 
instances will change too. 

There are all kinds of tools for manipulating 
polygons in useful ways. You can perform 
translations and deformations on single points 
or entire groups of points. You can perform 
rotations, scaling, and translations on those 
points relative to all sorts of coordinates (local, 
global, references, and so on), and since you 
can save any and all of those operations as 
keyframed events, they can all be animated. 

Lattices offer another way to deform objects ^ 
or groups of objects quickly and easily. Basi- 
cally, a lattice is a cubed grid whose points 
form a relationship with points on an object. 
Tagging and manipulating points on the lattice 
alters the shape of the model. Some Lattice 
foibles: You have three MakeLattice effects to 
choose from, one of which requires you to re- 
fijesh the screen manually to see the effect, and 
if you’re a Softimage virgin, figuring out which 
one to use in a given situation based on what 
little detail there is in the manual will drive 
you crazy. If you’re stumped, a call to customer 
support will quickly sort things out. Hint: If 
you want to apply a lattice to a lai^e object hi- 
erarchy, select the entire hierarchy by clicking 
its parent and use Lattice — Branch — Create 
in the Model module to apply the lattice to the 
hierarchy in one click. Like most every other 
effect in Softimage, lattices can be animated 
— the effect became famous when it was used 
to deform actors’ heads in Beetlejuice and 
Death Becomes Her. 

How do you make holes in objects? De- 
pends on what kind of object you’re dealing 
with, naturally. If you’re working with a face, 
you have to draw the hole. If your object is 
polygonal, you can use Booleans to cut holes, 
merge geometry, and otherwise do all the 
kinds of things you’d normally do with 
Booleans. If your object is a NURBS surface, 
you’d use the Trim Nurbs Surface function, 
which has a full 10 manual pages devoted to 
its operation, so I’m not even going to try to 
explain how it works here. Suffice to say you 
can do a lot with it — make nested holes, pro- 
ject multiple shapes onto a NURBS object that 
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Softimage's inverse kinematics is one of its most powerful features. 
This humanoid IK chain and a keyframed animation of it walking 
took minutes to put together. 


make holes cookie- cutter style, and so on — 
all of which can be animated. 

I mentioned earlier that a number of con- 
version utilities are included in the system. I 
didn’t mention that most of them are custom 
effects included to augment the general Con- 
vert effect that allows you to change faces, 
curves, and surfaces into different kinds of ob- 
jects. For example, you can use Convert to 
transform one kind of curve into any other in- 
cluding NURBS, change a face to a polygon 
mesh, turn a patch surface into polygons or 
a NURBS surface, and so on. If you perform 
a Convert on an object hierarchy, don't think 
the system is on the fritz when the dialog box 
keeps coming back at you after you click Okay. 
The effect steps through each object in the hi- 
erarchy, asking you to say Okay at every step, 
though it does not give you any indication 
what object it's affecting at the moment. 

The seeming redundancy of the various 
custom conversion tools stems from the fact 
that they were originally plug-ins offered by 
a company called Minerva that eventually be- 
came part of Softimage. The custom effect 
conversion utilities will work on an entire 
hierarchy in a single pass. 

Speaking of custom effects, plenty of them 
are scattered throughout the five modules. A 
few of the effects included in the Model mod- 
ule's menus: 

Push increases the size of an object by a 
specified amount. There's also an animated 


version in the Motion 
module that can make 
objects look like they're 
breathing, growing, 
whatever. 

Randomize can be ap- 
plied to an object to make 
it look less than perfect. It 
can also be used to create 
pseudo-fiactalized terrain 
that doesn't eat up nearly 
the polygon counts the 
Fractauze effect generates. 

Extreme settings can 
make a sphere look like a 
Brancuzzi sculpture. 

Slice and MultiSlice 
allow you to perform a 
Boolean-like slicing effect 
on a hierarchy. 

BumpMap is a really cool effect that can turn 
geometric primitives into incredible organic 
shapes. But of course you can also use it to em- 
boss a picture file, which must be in Soft- 
image's PIC native format onto a surface via 
its RGB and/or alpha channels. 

Breakup modifies meshes so that no vertex 
is referenced by more than one polygon, useftil 
for breaking down mesh objects or creating 
explosion effects. 

MergeGeometry lets you draw shapes with 
splines and merge them with meshes without 
having to manipulate points; the demo for it 


is too cool for words. 

That's just a few of them. As cool as all that 
is, we sorely miss Softimage's metaball (Meta- 
Clay in Softimage speak) functions, which 
allow you to build organic objects using rel- 
atively little geometry. We're told Meta-Clay 
is coming out for NT shortly. However, a slew 
of programs for the Mac and PC that cost 
hundreds, not thousands, of dollars, include 
metaball functions, so it's no surprise that 
a lot of power users build their geometry in 
other high- and low-end programs and im- 
port them into Softimage when it's time to 




S ince so many developers mix end mofeh modeling systems, choosing 
various packages for their particubr strer^ths at generating hard- 
edged geometry, particle effects, and so on, I thought Td try importing 
bunches of custom models and texture maps saved in a variety of formats. 
What I found was not pretty. 

The first bump I hit was a boneheaded user error related to how Win- 
dows NT handles permissions. Turns out NT's network administration func- 
tions albw you to grant or limit access to databases — handy if you want 
to make sure you maintain version control over a ton of digital assets. 
If your permissions are set up wrong, you might find yourself locked out 
of databases you need to get to. The fix is simple enough — log on as 
the network administrator and grant yourself permission to see everything. 

The real hassles are in the ways Softimage retrieves and displays files 
in its databases. Each retrieval function, from Get and Old Fashioned 
Get to Iaaport, calls up browsers whose conventions were ported directly 
from Unix. The/re i^ly, not very conventional, and desperately in need 
of a redesign to bring them up to 1 996 file handling standards. 

If you're importing non-native format files, rather than simply double- 
clicking on them and having Softimage automatically do a file conversbn, 
you have to use one of several conversion utilities that don't all operate 
the same way and aren't all located in the same module. Some allow 
you to double-click files displayed in their browser, others won't show 


you which files are available in their browser but will allow you to load 
them by typing their path and file name. Sfill others require that you open 
a DOS shell, convert the file, and set various parameters by typing in 
pathnames and command line stuff. Sometimes you're required to ansv^ 
dialogs that assume you hove intimate knowledge of the files you're trying 
to import, others are case-sensitive, and still others don't want you to 
enter the file extension at all. Argh. 

So do the conversion utilities work? Yes. 

I ran tests on a beautiful abominable snowman supplied by Dan Farr 
at Zygote, who delivered it via ftp. It started as both a .3ds and .obj 
file. Using 3ds2Soft, the model imported and displayed on screen without 
a hitch. Even the individual elements retained their names when displayed 
in the schematic window. Softimage wouldn't recognize the OBJ version. 

Using Strata Studio Pro Blitz' Save As I grabbed and converted some 
Acuris vehicle models, vdiich imported okay, though they needed to be 
resized because they came in so small. Unlike the Zygote model, the 
Acuris stuff lost its individual part names. 

One of the only fatal bugs I encountered with the system was related 
to using OlD Fashioed Get. If you happen to open the Perspective window 
to lull-sCTeen size while trying to import something, the screen will sometimes 
lock open and the only way to switch back to the quad view is to exit 
the program and relaunch. ^ 
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animate them. 

I tested importing a variety of file formats 
using the browsers and myriad utilities includ- 
ed with Softimage and experienced varying de- 
grees of success.. If there’s any one area where 
Softimage could improve, this is it (see “Im- 
porting Non-Native Files,” page 71, for details). 

Matter and Tools 

Adding texture and color to an object either 
globally or on local surfaces takes place in the 
Matter module. Any texturing parameter can 
be keyframed and thus animated. Before you 
can apply a 2D or 3D texture to a surface, you 
have to attach a material to it. The Materials 
Editor offers a number of shading models — 
Blinn, Phong, Lambert, Constant, and Shadow 
Object. Each processes light in relation to sur- 
face normals differently and the Texture Editor 
allows you to view a texture map on the de- 
fined material so you can see what the inter- 
action of the two will look like. 

Material parameters include things such 
as specular, ambient, and difPuse lighting col- 
ors (which you can adjust in a bunch of ways), 
transparency, reflectivity, refraction, and static 
blur (which makes the edges of objects fuzzy). 
Materials can be saved to libraries and you can 


use the editor to define more than one ma- 
terial at a time. 

As for texture maps, they can be used to 
map color, surface roughness, reflectivity, and 
transparency. The alpha channel and RGB in- 
tensity of the image being used as a texture 
can also be used as a mask. Pictures used as 
local or global 2D textures have to be in native 
Softimage PIC format. If you’re a normal red- 
blooded developer, you’re probably scanning 
pictures or using Adobe Photoshop to generate 
textures. Bringing those files into Softimage 
requires you to run one of the file format con- 
version utilities in the DOS shell of the Tools 
module (see the sidebar on importing non- 
native files for details). 

Once the system can see the texture file, you 
can map it to all or part of an object on its xy, 
xz, or yz axes, or map to uv coordinates to get 
less distortion from stretching (this only works 
on patch surfaces). Picture files can be scaled, 
offset, or tiled in various ways. A really hare- 
bones paint utility is included for touching up 
images and painting bump maps. How hare- 
bones? It’s so primitive that Td only use it for 
the most simple touchups or when I was feel- 
ing too lazy to go through the file conversion 
hassle required to rework a picture in Photo- 
shop or Fractal Painter. 

Procedural 3D textures come in three basic 
flavors, marble, wood, and cloud, which ba- 
sically determine the overall grain or fuzziness 


of the texture. You can tweak spacing, defor- 
mations, orientation of the grain, the number 
of iterations, reflectivity, transparency, rough- 
ness, scaling, and rotation; view the texture 
spherically or on a plane; and save it to a li- 
brary. Oh, and keyframe everything. In short, 
3D solid textures can produce all kinds of sub- 
tle faux textures. 

Of course, all this interacts with your light 
sources, which like everything else can be an- 
imated in every way imaginable and saved to 
a library. Lights can be set up as spots, infinite 
sources, points, and the sun. (Yep, there’s even 
a library of location-based sunlight — sunlight 
as it would appear at cities around the world 
at various times of the year; if the location 
you’re looking for isn’t in the database, you can 
enter longitude, latitude, time, day, and year 
to get just the right setting.) 

Shadows, soft shadows, depth mapping, 
and atmospheric effects such as fog are sup- 
ported. Umbra and penumbra intensity can 
be adjusted. I’ve heard lots of power users 
complain about Softimage’s tenderer. Person- 
ally, I thought it looked pretty darn good, but 
I still miss the Mental Ray shaders that are 
coming to the NT version soon. 

What do things show up like on your mon- 
itor? While you’re working, you can view ob- 
jects in a hardware-shaded mode. Most of the 
time you’ll probably want to view things as 
simply as possible to get an overall feel for 
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L ooking for a second opinion from within ihe professional community, 
we discovered through the grapevine that Amblin Entertainment's 
animators have been beta testing Softimage NT for months. Amblin's 
Grant Boucher shares his thoughts on Softimage 3.0 NT: 

We've been evaluating Softimage NT but we haven't delivered any 
projects with it yet. What's exciting to us is this whole market shift, where 
products are being made available on multiple platforms, including fast, 
inexpensive, powerful NT machines. 

We've been using NewTek Lightwave, which is available on both SGI 
and NT platforms. Softimage NT brings character animation to the table. 
And the Mental Roy renderer works across Alias and Softimage. The time 
is coming when people will be able to work across all of these environments. 
In my business, that will allow us to do more and charge less. 

What we like about Softimage NT is the way it feels like the SGI version 
only foster and better. We've done rendering tests, but most people render 
v/ith an outside renderer so most of our stuff has been focused on character 
animation R&D. 

Our goal is to be able to deliver whatever is asked of us, so our guys 
were most interested in Softimage's IK system. What we would like to 
see improved is the same thing that everyone is doing a lot of R&D on 
these days: muscle and human bone type animation systems. We're very 
satisfied with the Softimage IK system. My concern was the ancillary prod- 
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ucts that aren't ported over yet, but it's supposed to be imminent so my 
main concern seems to be getting addressed. 

The other concern is Softimage's internal render engine, but most peopb 
are using external renderers — Renderman or Mental Ray — so for my 
money that's not an issue. It's an issue for Autodesk 3D Studio Max, vdiich 
doesn't have rendering for squat. It's not an issue for Lightwave, which 
has excellent renderers built in and is now extensible. 

We want to integrate the two to take Softimage's character animation 
system and pass it to Lightwave's render engine. But if Mental Roy comes 
through the way I'm hearing, I don't think that's going to be an issue. 

The other problem is the way Softimage handles importing files. Our 
programmers are working on our own programs to make that seamless. 
Which is why it's good that Softimage has an open architecture. We've 
got some advanced polygonal modelers with Lightwave, and of course 
everyone is taking data from Alias/Wavefront; people doing game stuff 
are using 3D Studio. That data conversion should be seamfess. You should 
be able to load an image and save it to whatever file format you want. 
In Lightwave, you load it, it says 'This is a 3DS file," and that's if. 

But it was a straight port. It wasn't an evolution. It must have been 
a huge project — it took Lightwave a year and a half to get new fea- 
tures, have the extensibility, and be available on multiple platforms. 
If there's one disadvantage to Softimage it's that it looks too much like 
the SGI version. ^ 
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lighting and color. But a Shade View Setup op- 
tion lets you view texture maps on the objects 
they’re attached to without having to do a ren- 
dered preview. You can even manipulate tex- 
tured objects in real time to see how lights v\dll 
affect them at different angles (thank God for 
OpenGL, GLiNT chips, and hardware accel- 
erator cards). Previewing in this way isn’t com- 
pletely accurate because the preview light 
tends to be darker than the final rendered light. 

Finally, there are all kinds of functions in the 
Tools module for importing and exporting files, 
outputting to film in every imaginable aspect 
ratio and format, outputting to Alias, Vertigo, 
Wavefi*ont, Targa, and other formats, composit- 
ing, accessing your own plug-ins, and so on. 

The Motion and Actor Modules 

Softimage rules when it comes to animation. 
Its fast, deep, and extensible functions allow 
you to make virtually anything and everything 
— models, 2D and 3D textures, lights, cameras, 
materials, custom effects, IK, dynamic physical 
properties, deformations, atmospheric effects, 
and almost every parameter related to those 
things, as well as a lot more — move or trans- 
form over time. Techniques supported are tra- 
ditional keyfi^ming, procedural animation, and 
realtime input /output animation. 

You can keyframe by setting the sequencer 
to the desired frame, setting up your scene or 
object or event the way you want it, and 
recording the frame, repeating as necessary 
to get the desired animation. You can adjust 
how the system interpolates events between 
keyframes by editing function curves, which 
we’ll get to in a second. You can also set the 
system to advance itself automatically by 
whatever number of frames you’d like. Another 
way to keyframe is within various dialog boxes 
related to stuff like materials, camera settings, 
certain custom effects, etc. But any way you 
do it, the process is fast and easy. 

The options for what you can capture as a 
keyframe event are myriad — object scaling, 
rotation, shape, lattice, node lattice, node 
spline deformation, branch lattice, keypad 
translation, and so on; camera roll, field of 
view, auto focus, custom focus, interest, and 
more; light cone angle, spread angle, umbra, 
area geometry rotation or scaling, and others; 
wave rotation, scaling, translation; shape and 
cluster animation (used for various inter- 
polation effects such as adding a surprised 
expression to a scared expression to get open- 
mouthed terror) — you get the idea. 

Nearly every animation operation produces 
a function curve (fcurve for short). Fcurves show 
up as lines on a graph representing motion over 
time. You can edit fcurves, add points to them, 
copy them, save them to libraries, break down 
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Softimage's file browser is the single aspect of the system in need of a complete overhaul. 
Trying to find a file can seem like you're looking for single grain of sand on a beach, 
though some of the browsers, such as the one seen here, allow you to type in exact 
path and file names. Handy, considering non-native files don't always show up in the 
browser windows. 
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complex animations by watching the effect of 
one function curve at a time, and so on. 

You can display any imaginable single 
fcurve. But you’ll want to get really familiar 
with fcurve shorthand, that is, the labels Soft- 
image puts on curves in the fcurve display, 
because at some point you’re going to want 
to view all fcurves simultaneously. (Especially 
after performing certain procedural effects 
where you may not have any idea what kind 
of curves the effect generated.) Most of the 
shorthand is really simple, but some may as 
well be hieroglyphic Urdu. I mean, 
“rvcrtll.rvely”? Okay, it stands for “rotational 
velocity control 1, rotational velocity on the 
y axis.” Learn the shorthand and you’ll also 
have some clue as to how to work with Ex- 
pressions, a feature that generates animation 
based on mathematical formulas, that is, 
writing code. The manual includes a bunch 
of tutorials that even the trigonometrically 
challenged like me can understand, though 
I’m not even going to try to evaluate that as- 
pect of Softimage. 

If the thought of animating by code scares 
you, don’t worry. There’s plenty for an artist 
to love in the other procedural animation fea- 
tures. Procedural functions more or less au- 
tomate things that would otherwise take days 
of tweaking keyframes. 

Many, many custom effects (including those 
mentioned earlier) allow you to manipulate 
lots of parameters and otherwise simulate 


complex motions and physical properties. 
Things get really interesting wTien you combine 
procedural effects with path animation and 
spline /patch deformation functions. 

What’s path animation? It lets you assign 
all kinds of things to travel on curves drawn 
in the Model module — think models, the 
camera, the camera’s interest (where it points), 
lights, nulls that act as constraints to keep a 
group of objects oriented in a particular di- 
rection (like, say, a crowd sitting perfectly still 
at a tennis match but their eyes follow the ball 
in unison), ad infinitum, cruising along a 
spline at the click of a button. Spline and object 
deformation let you alter the shape of things 
based on curves or even other objects that take 
the place of those object’s axes — think logos 
that glide along the curve of a mountainside, 
a fish’s body that flows along the curve of its 
path, Dali-esque melted clocks that flow across 
a rolling landscape, and so on. 

Curves can be converted into waveforms 
that can ripple through stuff in a number of 
ways. (I was surprised that Softimage doesn’t 
come with a library of simple waveforms, such 
as sines, sawtooth, or pulse waves. Instead you 
have to draw them yourself.) A Flock Anima- 
tion algorithm (you build three mesh objects 
then fill in a veritable boatload of parameters 
in the dialog box that pops up) allows simu- 
lations of swarms of bees, fireworks, snow- 
storms, and such. And a host of other custom 
effects simulate all sorts of cool realistic events 


T 

n 



MAY 1996 INTERACTIVITY 73 










SOFTIMAGE 


from cloth falling onto objects to things that 
materialize out of nowhere to carpet being un- 
rolled onto a surface. 

The custom effects are extremely cool, but 
the tutorials don’t explain the finer points of 
their operation very well — critical details 
about how a particular demo was set up often 
are left out, which can send you searching for 
needles in haystacks when you try to duplicate 
an effect on your own. 

Softimage supports a plethora of realtime 
input/ output devices ranging from motion 
capture systems of all sorts (BioVision, Ac- 


claim, Ascension, Polhemus) to the well 
known monkey posture-capture device to re- 
altime control via your computer’s mouse to 
audio input (speak into a mike and make 
something move with the sound of your 
voice) to MIDI drivers. BioVision was kind 
enough to supply us with some test files on 
4mm DAT, but none of the DAT drives con- 
nected to our corporate network were com- 
patible with NT, so we had to resort to scam- 
ming, er, borrowing a SCSI 2 DAT drive from 
Sony. It showed up the day we went to press, 
so stay tuned. 

We were similarly unlucky when it came to 
testing Softimage’s capacity to capture realtime 
input from a MIDI controller. Our pre-release 
TDZ-400 did not have a soundcard with a 


standard joystick port to which we would have 
attached a joystick- to-MIDI in, out, and thru 
connector. The machine, however, did have a 
MIDI driver for NT, which was a good thing, as 
none of the MIDI interface manufacturers 
seemed to have any idea vriieie to get an NT dri- 
ver, though Roland thought there might be a 
public domain driver somewhere on Com- 
puServe — if it’s there, we couldn’t find it. If 
you’re planning to do MIDI on one of the Alpha 
workstations, better make sure you can connect 
a MIDI interface to it We polled nearly all of the 
MIDI interface manufacturers and none had 
NT drivers for their boxes. 

While I wasn’t able to test drive MIDI as 
a realtime animation controller, here’s a tip: 
Softimage is set up to respond to MIDI note 
numbers and velocity data. Clearly, whoever 
wrote their MIDI driver was expecting people 
to want to use an electronic keyboard or 
MIDI sequencer to drive animation, which 
is possible but not the best use of the tech- 
nology. (Who’s to say whether MIDI notes 
would be interesting both musically and as 
control data.) 

It would make infinitely more sense to con- 
nect one of the many MIDI fader boxes on the 
market such as those made by JL Cooper and 
Peavey and use them as off-the-shelf waldos. 
They’re really inexpensive ($299 to $800 for 
a top-of-the line unit), programmable, offer 
16 or more physical sliders that can be as- 
signed to any MIDI controller number that can 
be attached to any Softimage animatable ftmc- 
tion. This enables you to push sliders and do 
stuff like move IK chains around and shape 
deform NURBS to get blinking eyes, talking 
mouths, and such in real time. 

Softimage supports up to 1,000 simultane- 
ous channels of realtime input. Captured data 
can be routed in a number of useful ways, one 
of which is straight to function curves. Of 
course, this allows you to tweak motion data 
in any way you’d edit an fcurve. 

Inverse kinematics is probably the single 
most sought-after feature in lower-end ani- 
mation programs, a number of which have ei- 
ther just added it or are planning to add it this 
year. IK makes building moving models a 
breeze. Softimage’s IK lets you build articulated 
chains using 2D and 3D joints. (The difference 
is in range of motion. A 2D joint will only move 
in one plane like an elbow. A 3D joint will ro- 
tate in any direction like a wrist.) At the end 
of each joint in the chain is an effector. Grab- 
bing the effector anywhere along the chain (via 
mouse or a realtime input device assigned to 
its channel) allows you to move the entire 
chain around as if it were a skeleton. So mov- 
ing a hand effector will pull the forearm and 
biceps along with it in a very lifelike way. 





PRICE WAR! 


T he initial spate of hot deals on NT-based workstations that basically throw in Softimage 
NT for free were scheduled to run out Feb. 29, but have been extended through the end 
of April. Each of the certified vendors listed here offers systems with incredible bang for the 
buck. 

But new prices, configurations, and models are being announced even as this is being typed. 
Rather than print a bunch of information that'll be out of date by the time it reaches you, weVe 
simply included a list of companies currently working with Microsoft to offer Softimage bundles. 
(The list itself is expanding, so you may want to get an update from Microsoft.) If you're inclined 
to jump on the NT rocketship, you'll do well to be on your toes. Pick up the phone or type in 
the URL to get the latest on some of the best values ever in 3D graphics. 

• Aspen, 4026 Youngfield St., Wheat Ridge, CO 8(X)33-3862; vox 303.431 .4606; fax 
303.431 .71 96; email aspen@aspsys.com. 

Reader Service #170 

• Carrera, 231 81 Verdugo Dr., Bldg. 100, Laguna Hills, CA 92653; vox 800.576.7472, 
714.707.5051 ; fax 714.707.5053; Web http//www. carrera.com/. 

Reader Service #171 

• DayStar, 5556 Atlanta Hwy., Flowery Branch, GA 30542; vox 770.967.2077; fax 
770.967.301 8; Web http://www.daystar.com/. 

Reader Service #172 

• DeskStotion, 1 3256 W. 98th St., Lenexa, KS 6621 5; vox 800.793.3375, 91 3.599.1 900; 
fax 913.599.4024; email sales@dti.com; Web http://www.dti.com. 

Reader Service #173 

• Digital, One Digital Dr., Merrimack, NH 03054; vox 800.344.4825, 603.884.51 1 1 ; fax 
8(X).676.7517; Web http://wv/w.digital.com. 

Reader Service #174 

• Intergraph, CRl 1 02, Huntsville, AL 35894-0001 ; vox 800.763.0242, 205.730.2000; 
fax 205.730.6188; Web http://www.intergraph.com/ics. 

Reader Service #175 

• NEC, 339 N. Bernardo Ave., Mountain View, CA 94043; vox 415.528.6000; fax 
41 5.528.5850; Web http://www.nec.com. 

Reader Service #176 

♦ NeTpower, 545 Oakmead Pkwy,, Sunnyvale, CA 94086; vox 800.801 .0900, 408.522.51 99; 
fax 408.522.2666; email info@netpower.com; Web http://www.netpower.com. 

^ Reader Service #177 

- • Silicon Graphics, 2011 N. Shoreline Blvd., Mountain View, CA 94043-1389; vox 
41 5.960.1 980; fax 41 5.961 .0595; Web http://www.sgi.com. 

Reader Service #178 
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What's Softimage's learning curve like? The system is incredibly 
deep, so don't expect to learn it overnight, but on my very first 
pass at an IK chain, it took minutes to tweak a simple balloony 
auto-envelope to resemble a crude arm and apply an effect that 
makes the biceps muscle bulge when flexed. 


Each joint in a kinematic 
chain can be constrained to 
simulate natural limits of 
motion and you can apply 
a variety of envelopes over 
articulated chains, which is 
important given that an IK 
skeleton is not visible to the 
renderer. If you want to give 
it substance, you’ll have to 
use the Automatic Envelope 
function or assign a model 
as an envelope. 

Envelopes that pertain to 
more than one joint can be 
weighted and you can set 
deformations according to 
curves, which helps simu- 
late bulging biceps and 
such. When you use the 
Auto Envelope function, a 
new chain is created with a 
flexible skin on it that you can edit. I found I 
could tweak the balloon-like envelope of a 
forearm/ biceps to look fairly realistic in min- 
utes. Combine that look with the automatic 
deformation feature, in which you can set the 
amount of bulge you’ll get when a biceps flex- 
es, and you get very realistic anatomy very 
quickly. 

IK tips: Effectors and nulls look identical. 
Using the schematic window and color coding 
effectors and nulls will make sorting out the 
visual soup a lot easier. 

Objects can be assigned a density, static and 
kinetic roughness, and elasticity, so that when 
other physical simulation effects are applied 
to your virtual world, those objects behave ac- 
cordingly. These dynamics can also be 
keyframed and thus animated. The result: 
Gravity will make things fall, collision detection 
will make things bounce and roll according 
to their elasticity and roughness settings, fan 


PROS AND CONS 


Pros 

Unparalleled character animation system, 
brilliant tools interface, runs on fast and 
relatively inexpensive NT workstations. 

Cons 

File handling interface needs an overhaul, 
finicky about how it wants things done. 

Bottom Line 

Softimage is the most powerful and easy 
to use character animation system on the 
market. 


and wind effects will push stuff away or blow 
ripples through them, and so on. 

The Bottom Line 

Softimage 3.0 NT has its foibles, but as a 
character animation system, it’s awesome. 
When the Mental Ray shaders, Ray Rebels ef- 
fects, and Meta- Clay modeler get ported it’ll 
get even better. 

If you’re familiar with modeling and ani- 
mation, it won’t take long before you’re de- 
scribing Softimage, foibles and all, as intuitive. 
If you’re a Softimage Irix user, you’ll be up and 
running in no time. Literally. Installation takes 
about 15 minutes, a vast improvement over 
the hours you have to spend installing the Irix 
version. You’ll also notice that NT workstation 
performance is actually slightly faster than 
last year’s Indigo 2s (stay tuned for compar- 
ative performance tests). 

The introductory system bundles, which 
have been extended beyond the onsale date of 
this issue, are absolute steals. Add to that their 
ease of use, high-end performance, and the 
number of programs being ported to NT, and 
you’ve got a very attractive addition to any in- 
teractive media production studio. 

Softimage 3D 3.0 is currently the most pow- 
erful character animation system available for 
NT. Even at its unbundled price of $7,995, it’s 
reason enough to dive into NT. ^ 

Special thanks to Tim Home, Andrew Mack- 
les, and Valerie Demers at Softimage, Zygote’s 
Dan Farr, the folks at Acuris and BioVision, 
Greg Milliken ofAccelGraphics, Intergraph’s 
Clive Maxfield and Greg Kesselhorf TSI’s Tom 
Richardson, andAmblin’s Grant Boucher for 
their assistance in putting together this review. 


Description 

High-end open archiledure 3D modeling 
and animation system. 

System Requirements 

Windows NT: Pentium Pro, Digital Alpha, 
or MIPS 44(X) processor-based worksta- 
tion, NT 3.51 w/Service Pack 2 or better. 
SGI: WoHcstation, Irix 5.2 or better. Both: 
64MB RAM, 1GB hard drive, 200MB 
swap file, CD-ROM drive. 

Features 

Polygon, spline, and NURBS-based 
2D/3D primitives; animation-based mod- 
eling functions, Booleans, polygonal op- 
erations, relational modeling, polygon re- 
duction, dynamic motion effects, path an- 
imation, spline deformation, function curve 
editing, constraints, Q-Stretch, animation 
effects (flock, wove, jitter, limit, magnet, 
polyshrink), realtime motion capture input, 
inverse and direct kinematics, dynamic 
effects (gravity, force, friction, mass, wind, 
nail, collision), skinning, weighted and rigid 
enveloping, various shading types sup- 
ported, 2D and 3D texture mapping, 3D 
solid textures, ambience, fog, depth fading, 
camera memory, keyframe ard procedural 
animation, palette reduction, etc. 

File Support 

Import/Export Image Fortnats: Artisan, 
Alias, Everest, RGB, RGBA, SGI, Targa, 
TIFF, PIC, Vertigo, Wavefront, YUV, AVI, 
DIB. Import/Export Object Formats: DXF, 
K3ES, 3DS. Import Image Formats: JPB3, 
GIF, IFL, BMP, FLC, FLI, CEL. 

Suggested Retail Price 

$7,995. 

Contact 

Microsoft, One Microsoft Way, Redmond, 
WA 98052; vox 800.576,3846, 
206.365.1 359; fax 206.936.7329; Web 
hltp://www.so(h*rncige.com or http://www. 
microsoft. com. 

Reader Service #178 
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P rom a recent posting to the 
“PageMill-Talk” Internet mailing list: 
“I am a novice to the world of 
HTML editing, but it looks like I may be given 
the job of Webmaster at the company where 
I work, so I have a lot to learn.” 

Indeed. It’s a fair distance from novice to 
Webmaster, farther than the writer (or his em- 
ployer) knows. But in the mad rush of seem- 
ingly everyone to get on the Web, experience 
has become a luxury. Necessity will acquaint 
many a worker with strange hypertext. 

Just as Adobe PageMaker and Quark XPress 
have turned administrative staff into instant 
graphic designers, sparing their companies 
the expense of professional help, Adobe 
PageMill promises to make Web publishing 
fast, easy, and accessible. No longer must one 
endure the rigors of hypertext markup lan- 
guage (HTML). No more is Web publishing the 
province of geeks. 

PageMill’s packaging and literature empha- 
size the program’s ease of use, in contrast to 
the complexity and tedium of writing HTML 
with, as the manual puts it, “stone-age” tools 
such as word processors. But this oversells 
HTML’s actual difficulty and thus the virtues 
of the product. As it happens, the basics of 
HTML are rather simple — it’s a markup lan- 
guage, not a programming language. Once 
you’ve grasped the idea of enclosing elements 
in descriptive containers, you’ve grasped the 
essential technique. 

For example: 

<TITLE> Sartple HTML Markup </TITLE> 

defines “Sample HTML Markup” as the title 
of a hypertext document. Most HTML tags 
come in pairs like this, the closing tag merely 
repeating the first with the addition of a slash. 
It’s practically human-readable. 

Some HTML elements are harder to master 
than others, of course, but PageMill can’t handle 
most of them (such as text-block alignment, 
tables, and frames). And the really difficult stuff 
— namely scripting and other server-side op- 
erations — is far beyond the program’s scope. 
Mostly, PageMill automates the most basic and 
common coding, which saves the user from 
fiiistrating typos but which doesn’t save a great 


M 


deal of brain power. 

So why PageMill? Be- 
cause while typing tags 
such as <BODYx/BODY> 
is simple, it requires a cer- 
tain mastery of how 
HTML syntax translates 
into what you see in a 
browser window. The 
problem is twofold. On 
one hand, there’s the code 
barrier, or the difficulty 
most people have with 
symbolic mapping. On 
the other, there’s the gap 
between hard code and 
visual result. 

In a nutshell, what 
PageMill offers — as yet a 
unique feature in the 
rapidly expanding uni- 
verse of HTML tools — is 
WYSIWYG. Many other 
HTML editors offer at least 
a GUI, with menus, tool- 
bars, palettes, and other 

shields fi:om raw code, and 

like PageMill, they automate tasks that are surely 
tedious. As for previewing, none of them pro- 
hibits you from constructing Web pages in one 
window and switching to a browser such as Mo- 
saic or Netscape to check the results. But no oth- 
er HTML editor offers a graphical authoring en- 
vironment in which you build pages visually 
rather than building them with code. 

Grinding the Mill 

The major elements of PageMill’s interface 
(Fig. 1) are the document window, its toolbar, 
the Pasteboard palette, and Attributes Inspec- 
tor. The document window is PageMill’s con- 
struction area, simulating a generic Web 
browser and allowing you to test local links 
in preview mode. The Pasteboard is a way sta- 
tion for images and text, akin to Apple’s 
Scrapbook. The Attributes Inspector (clearly 
inspired by Freehand’s Inspector) presents 
formatting and link information for the page 
as a whole or for whichever object is selected 
in the document window. 

Although it’s possible to get a sense of 



Figure 1 . PageMilPs interface. The document window is a con- 
struction area that simulates a generic Web browser and allows 
you to test local links in preview mode. The Pasteboard is a way 
station for images and text. The Attributes Inspector presents for- 
matting and link information for the page as a whole or for 
whichever object is selected in the document window. 


PageMill’s functionality by plugging and play- 
ing, you won’t get very far without reading the 
manual — particularly as online help is lim- 
ited to minimal labels for the toolbar icons. 
Suppose you decide after typing a few lines 
in the editor that you’d like to place an image 
to the right of your text. After passing the 
mouse over the toolbar and finding an Insert 
Image button, you click it. The result is a dialog 
box that, contrary to Apple’s Human Interface 
Guidelines, doesn’t tell you what it’s asking 
for (Fig. 2). Clever users will surmise that 
PageMill is looking for an image to insert, but 
there’s no indication that only certain formats 
are supported. And if you expected the text 
to wrap as it would in a page layout program, 
you’ll be surprised by the result (Fig. 3). 

Frustratingly, the user manual never 
touches on the major limitations of placing 
and aligning images in PageMill, or on why 
placing an image as I just did splits apart 
lines of text. (Mystery solved: PageMill 
doesn’t support several newer HTML tags 
that enable an image to be aligned to the 
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Figure 2. If you select Insert Image from the toolbar, a dialog box 
appears that doesn't tell you what it's asking for. 


right or left of a text block, such as <IMG 
ALIGN = left>.) Constructed as a tutorial rather 
than a reference, the manual doesn’t even 
mention situations the program isn’t designed 
to handle. The examples presented (in which 
graphics are placed either on lines by them- 
selves or on lines with non-breaking text) are 
far less troublesome. 

Placing images is child’s play compared to, 
say, creating imagemaps (graphical files with 
embedded Internet hyperlinks), which to its 
credit PageMill does rather well. But getting the 
imagemaps you create to actually work is a dif- 
ferent matter. It helps a lot to know something 
about them before you start — for example, that 
they require server-side Common Gateway In- 
terface (CGI) scripts and that the ASCII map 
file associated with the graphic must be placed 
in a specific directory. The manual’s help with 
these issues is typical of its help with the more 
technical (but unavoidable) details of actually 
getting your pages to work: “To tell the server 
where to find the imagemap, check with your 
Webmaster (server administrator).” 

One shouldn’t expect too much from 
PageMill’s manual (though one might have 
expected an index). On its own terms — as 


a guide to getting 
pages ready for the 
Web, if not getting 
them online — it’s a 
nice piece of writing, 
clear and well orga- 
nized. And PageMill’s 
feature set is small 
enough to master 
quickly, though this 
turns out to be a mixed 
blessing. 

Capabilities 

PageMill is a capable 
tool for creating simple 
Web pages, offering the interface and shortcuts 
of a basic word processor. You can enter text 
manually or cut and paste it fi*om another ap- 
plication (bold and italic styles are preserved, 
but other text format- 
ting isn’t). Images can 
also be pasted in from 
the clipboard, dragged 
from another Page- 
Mill window, placed 
through a standard 
dialog box, or (if in 
one of the supported 
image formats — 

PICT, GIF, or JPEG) 
dragged from the 
desktop. 

Creating links is 
fairly straightforward, 
though a bit limited 
in this initial release. 

You can link one 
PageMill document 
to another by drag- 
ging the page icon from the first document 
window on top of highlighted text in the sec- 
ond. However, this requires that you have both 

documents open within 
PageMill, which means 
both will be converted to 
PageMill format — 
something you may 
wish to avoid if you don’t 
want the original 
markup to be changed 
behind your back, as 
we’ll see in a moment. 

Alternately, you can 
type URLs manually 
into the Attributes In- 
spector or into the Link 
Location Bar at the bot- 
tom of the document 
window. You can also 
drag links straight into 


the Link Location Bar from an open Netscape 
window (Fig. 4), which avoids the problem of 
having to type (or even know anything about) 
the destination’s URL. This is a very cool fea- 
ture. However, as in the case of PageMill’s other 
impressive drag-and-drop features (such as 
dragging graphics from Photoshop 3.0.4 or lat- 
er), it helps to have a sizable monitor. 

Semantic HTML tags such as Definition 
List and Emphasis are available either 
through the menus or from within the 
Attributes Inspector, as are basic formatting 
commands such as Center and Bold. You 
can insert horizontal rules from the toolbar 
and then resize them by clicking and drag- 
ging their handles in the document window. 
Everything else except form creation is ac- 
complished either through the Attributes 
Inspector (where you can set page attributes 
such as background and text colors using 


Apple’s Color Picker) or within the image 
view window that pops up when you double 
click on a placed image (Fig. 5). 

The image view window integrates a num- 
ber of features heretofore found only in sep- 
arate Macintosh applications, most of them 
(such as WebMap) still shareware. Imported 
PICTs are instantly translated to the universally 
supported Graphic Interchange Format (GIF). 
From there, you can draw hot regions for 
imagemaps, select a transparent color (making 
it invisible against the page background), and 
turn on GIF interlacing (which produces a 
“Venetian blind” effect as the graphic loads in 
a browser). The image view window also han- 
dles placed 24-bit JPEGs, though transparency 
and interlacing aren’t available for that format. 

PageMill’s image handling tools are quite 
good compared to the standalone shareware 
counterparts and likely to improve even further 
now that Adobe is developing the program. 



Figure 3. Having inserted an image, if you expect the text to wrap 
as it would in a page layout program, you'll be surprised. 



Figure 4. A 1 5-inch (or larger) monitor helps a great deal in working 
with PageMill's drag-and-drop features. 
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ous possible form elements — text fields, but- 
tons, check boxes, menus — with a click on 
the toolbar, and fields are easily resized by 
clicking and dragging. 

Let’s say you want to add a page to your 
site allowing visitors to request more infor- 
mation in one of four languages. The best 
way to start is to type in, on separate lines, 
each of the distinct pieces of information 
you’ll need, say. Name, Email Address, Mail- 


(Adobe acquired PageMill from Ceneca Soft- 
ware a season before releasing it.) However, 


you don’t want to throw away your copies of 
Photoshop and DeBabelizer just yet. In con- 
verting PICT files to GIF, an 8-bit format, 
PageMill does a mediocre job of dithering, 
yielding results (unsurprisingly) inferior to 
those of Photoshop (Fig. 6). Certain sorts of 
images, namely those with strong lines and sol- 
id blocks of color, fare better in GIF format and 


are easier for PageMiU to digest. These are the 
sorts of images a user will likely come to prefer. 

More impressive is PageMill’s handling 
of background images, which tile behind 
the rest of a Web page’s content. Here the 
WYSIWYG interface really shines, enabling 
you to drag an image into a 
box within the Attributes In- 
spector and immediately view 
the result onscreen (Fig. 7). 

Unfortunately, the Attributes 
Inspector disappears whenever 
PageMill is in the background, so 
if you want to drag an 
image into the 
Inspector, its icon must 
be immediately visible 
on the desktop (again, a 
big monitor helps), and 
you must be careful to 
grab and drag it without 
actually switching into 
the Finder. The alterna- 
tive is to drag into the 
Pasteboard, which sur- 
vives in the background. 

Forms Support 

Whether PageMill is 
worth the $99 street price depends on whether 
it will save you that much time and finstration. 
For many, the program’s fill-out forms support 
alone will justify the purchase. 

In terms of tedium, forms are a cut above 
most other HTML constructs, but at least 
roughing them out with PageMill is a breeze. 
(You may need to go back and fix or enhance 

the code with a word 
processor, but that’s 
true of most PageMill 
hypertext.) You can in- 
sert any of the numer- 
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Figure 5. PageMilPs image view window, which pops up when you 
double-click on a placed image, allows you to create imagemaps, 
select a transparent GIF color, and choose whether or not to interlace 
the image. 


Figure 6. 
In converting PICT files to 
GIF, an 8-bit format, 
PageMill does a 
mediocre job of dithering: 
Original PICT file (top left), 
PageMilPs GIF adaptation 
(top right), Photoshop's 
Indexed Color adaptation 
(bottom right). 
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Figure 7. Dragging an image from the desktop into the background 
image well of the Ahributes Inspector produces an immediate result 
in the editing window. 
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PROS AND CONS 


Pros 

Elegant interface; produces highly compat- 
ible HTML documents with consistent results , I 
across a range of browsers; an easy way 
to rough out Web pages; good built-in 
imagemap and form editors. 

Cons 

Limited to HTML 2.0 plus a few Netscape 
tags; inconsistent implementation of drag- 
and-drop; produces slightly broken HTML; 
occasionally fails to interpret correct HTML 
2.0; rewrites (and sometimes breaks) HTML 
created by other applications and wipes 
out text formatting; files are difficult to edit 
later with a text editor; crash-prone. 

Bottom Line 

Good for the novice and useful to anyone 
who deals heavily with imagemaps and 
forms, but current limitations and bugs will 
frustrate everyone else. Wait for version 
1 . 1 at least. 
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Figure 8. To add a page to your site allowing visitors to re- 
quest information in one of four languages, start by typing, 
on separate lines, each of the distinct pieces of information 
you'll need. 


ing Address, Language, Operating System, 
and Comments (Fig. 8). 

The Name and Email Address categories re- 
quire single-line editable text fields, which you 
insert by positioning the cursor after each title 
and clicking the Insert Text Field button on 
the toolbar. Mailing Address and Comments, 
on the other hand, require multiline text areas, 
an adjacent choice on the toolbar. Once you’ve 
placed the fields, you may select and resize 
them at will (Fig. 9). Text fields (one line each) 
can be enlarged into text areas (several lines) 
if necessary. 

Language and Operating System could also 
be editable text fields, but you’ll probably 
want to limit the choices, partly to prevent 
typos. Let’s say that for Language you decide 
to use a pop-up menu listing four options: 
English, Spanish, Chinese, and lapanese. In 
the toolbar, click on the Popup button, thus 
inserting a menu, and then double-click on 
the first item. This reveals the contents of the 
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Figure 9. Fields that require multiple lines of text can be se 
lected and resized at will. 


list, initially given generically as 

ITEM ONE, ITEM TWO, and ITEM 

three; you can edit these terms 
and add others simply by hit- 
ting return at the end of a line 
(Fig. 10). Finally, you can drag 
the pop-up arrow to the choice 
you wish to set as the default. 

For the Operating System cat- 
egory, you might wish to offer a 
set of radio buttons, which is a lit- 
tle trickier than a pop-up menu. 

By definition, only 

one button in a 
group may be se- 
lected, but to create a group, first 
you must insert a single button 
and then clone it via copy and 
paste rather than inserting new 
buttons from the toolbar. Then 
you can enter labels by position- 
ing the cursor and typing, and de- 
fine the value for each button 
within the Attributes Inspector 
(Fig. 11; see page 83). 

The final step is to provide but- 
tons allowing the user to either 
submit the form to your server or 
clear it and start over. This is ac- 
complished, once again, through 
the toolbar, and the button labels 
may be edited onscreen. With the 
addition of a header, explanatory 
text, and some formatting, the 
form is complete (Fig. 12; see page 
83). Or rather, nearly complete, 
since you still need to specify in 
the Attributes In- 
spector an action 

script (the path to the CGI script 
set up to process the form) and 
3. form method for the page (ei- 
ther Get or Post). 

For the action script, 
PageMill’s manual sends you to 
“the programmer developing 
the CGI script,” assuming such 
a person exists. (In practice, 
most Web authors will have ac- 
cess only to standard scripts 
supplied by their Internet 
provider.) On the difference be- 
tween Get and Post, the man- 
ual is largely silent, except to 
say that “you should choose 
Post... because it imposes no 
limitations on the amount of 
information you can send to 
the server.” 

In case you’re curious: Post 
is preferable because it passes 


the form data directly to the action script, or 
to a temporary file of unlimited size, which 
is then read into the script via standard input. 
Get is more limiting since the form data must 
be handled first by a shell script, which stores 
it in an environmental variable. The problem 
with this, besides involving Unix in the first 
place, is that variables can hold only a limited 
number of characters. 

Though documentation of such options is 
slim, PageMill’s WYSIWYG form creation tools 
can save an awful lot of time and program 
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Figure 1 0. To create a pop-up menu, click on the toolbar's 
Popup button to insert the menu and double-click on the first 
item. This reveals the contents of the list, which you can edit 
simply by hitting return at the end of a line. 


switching. Along with built-in GIF conversion 
and imagemap editing, this feature makes the 
program useful even to experienced authors. 

Limitations 

Nonetheless, there’s a great deal PageMill 
can’t yet do. If you’ve been inspired by well- 
designed Web sites and would like to imple- 
ment some of the cooler things you’ve seen, 
you may be in for a disappointment. In pur- 
suit of consistent results across platforms 
and browsers, Adobe has limited PageMill’s 
capabilities mostly to the HTML level 2.0 
standard, now a few years old. This means 
the program is incapable of handling such 
things as tables and image spacing attributes, 
which are pretty much essential to real de- 
sign for the Web. 

Adobe has adopted certain enhancements 
to HTML implemented by Netscape for its 
Navigator browser, but only elements (like 
backgrounds and text colors) that, if they’re 
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ignored, don't affect the placement of page ele- 
ments. Thus PageMill documents are struc- 
turally identical when viewed with advanced 
browsers (such as Netscape Navigator 2.0 and 


Microsoft Internet Explorer) or with less ca- 
pable browsers (such as NCSA Mosaic 2.0 and 
the America Online Browser). 

PageMill's emphasis on consistent page dis- 
play is one of its strong points — what you see 
usually is what you’ll get — but it does lead to 
certain abuses of HTML, which was originally 
designed as semantic markup independent of 


visual display. For example, the HTML heading 
tags — <H1>, <H2>, <H3>, and so on — are 
supposed to mean “most general,” “more spe- 
cific,” “even more specific,” etc. In PageMill, 
they become font attributes (Largest, Larger, 
Large, etc.). Tme, change of font size is the most 
evident visual result of using these tags, but 
that’s only because most browsers treat head- 



ozens of HTML editing tools are available, both commercial and freeware. They're useful as supplements to or replacements for 
PageMill, especially if you intend to work with advanced HTML. Here's a selection of the more functional and/or popular tools 
currently available for the Mac. 



w 


Bare Bones BBEdif ($1 1 9 or freeware BBEdit Lite version): The choice of 
hard-core Mac-based authors, BBEdit is a powerful text editor that now comes 
bundled with Lindsay Davis' BBEdit HTML Tools, an excellent set of macros 
and utilities. (An especially useful component is the PageMill Cleaner, which 
corrects rrost of PageMill's bod markup.) Using BBEdit requires some knowlecige 
of hfTML, but if you're serious about publishing on the Web, that's ur>avoidci)le. 

• Bare Bones, Box 1 08, Bedford, MA 01 730-01 08; vox 508.651 .3561 ; 
fax 508.651 .7584; Web http://www.barebones.com/; email info@ 
barebones.com. 

Reader Service #186 

SoflQuad HoTMetaL Pro ($195 U.S., $245 Canada, or freeware HoT- 
MetaL version): SoftQuad is the industry leader in SGML tools (Standard 
Generalized Markup Language, parent of HTML). Though it doesn't have 
the prettiest interface, HoTMetaL produces the most rigorous code, and 
the Pro version includes built-in validators for several HTML Document 
Type Definitions. Numerous palettes provide quick access to tags, elements, 
and entities. HoTMetaL also sports a sophisticated table editor. 

• SoftQuad, 56 Aberfoyle Crescent, 5th Fl., Toronto, Ontario M8X 
2W4 Canada; vox 800.387.2777, 41 6.239.4801 ; fax 41 6.239.71 05; 
Web http://www.sq.com/; email sales@sq.com. 

Reader Service #187 

Murray Altheim's HTMLedit (freeware): A HyperCard application with 
a lot of power but a somewhat strange interface. Supports many HTML 
3.0 elements — more than any other Macintosh tool — and offers procedures 
for managing collections of pages. Like most HyperCard projects, HTMLedit 
is sbw to load and to quit, but it's interesting to use once you've got it running. 

• AAumay Altham c/o Spyghss, 1 1 8 Magazine St., Cambridge, MA 021 39; 
vox 617.864.5524 x201; fax 61 7.864.4965; Web http:// 
www.stonehand.com/murray/htmledit.htm; email murray@spyglass.com. 

Reader Service #188 

Miracle World Wide Web Weaver ($50, $75 with one year of support 
and updates): An easy-to-use, semi-WYSIWYG HTML 2.0 editor that em- 
ploys scads of dialog boxes to guide you through file creation. It also 
includes a table editor. The interface, with its numerous editable palettes, 
is flexible but also a bit cluttered. A demo version is available online. 

• Miracle, 1 1 8 Leroy St. D4, Potsdam, NY 1 3676; vox 31 5.265.0930; 
fax 31 5.265.1 1 62; Web http://www.northnet.org/best/Web. 
Weaver/WWWW.html; email best@northnet.org. 

Reader Service #189 


Rick Giles' HTML Editor (shareware, $25): Basically a GUI for HTML 
macros. Supports the 2.0 tags plus tables and a few Netscape extensions. 
Relatively popular, for shareware, but not very powerful. 

• Rick Giles, Box 207, Acadia University, Wolfville, N.S., BOP 1X0 
Canada; vox 902.542.7339; Web http://dragon.acadiau.ca/-'giles/ 
HTML_Editor/Documentation.html. 

Reader Service #190 

Jorchen Schales' Webtor (freeware): An uncluttered, strict HTML 2.0 
composer and editor with built-in SGML parser. Will choke on most of 
the HTML you find on the Net these days. 

• Jorchen Schales, Web http://www.igd. fhg.de/'-neuss/webtor/ 
webtor.html. 

Reader Service #191 

Second Look Arachnid (freeware): The only other WYSIWYG tool cur- 
rently available for the Macintosh, but at this point a waste of time. After 
years of development at the University of Iowa, Arachnid is still arcane, 
unstable, and barely functional. 

• Second Look, Web http://sec-look.uiowa.edu/about/projects/ 
arachnid-page.html. 

Reader Service #192 

Netscape Navigator Gold ($79): The Macintosh version of 
Netscape's browser-cum-HTML editor is lagging behind its Windows 
counterpart, in beta as we go to press. Netscape is short on good 
Mac developers. 

• Netscape, 501 E. Middlefield Rd., Mountain View, CA 94043; 
vox 415.528.2555; fax 41 5.528.41 24; Web http://www. 
netscape.com/. 

Reader Service #193 

Microsoft internet Assistant ($TBA): Long-promised but n€^-yehdelivered 
wizard for Microsoft Word 6.0 for the Mac. (Users of the Windows version 
appear to be happy.) It will help translate Word files info HTML, basically 
through manipulating style sheets. More interesting is FrontPoge, a WYSI- 
WYG authoring tool developed by Vermeer, now a Microsoft subsidiary. 
Beta versions are said to be coming soon. 

• Microsoft, 1 Microsoft Way, Redmond, WA 98052; vox 
800.936.5700, 206.882.8080; fax 206.936.7329; Web http:// 
www.microsoft. com/. 

Reader Service #194 
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ings that way, not because that's what the head- 
ings truly mean. In other words, PageMill bases 
its editing tools not on the underlying language, 
but on the way browsers interpret it. 

This copy-of-a-copy mentality will only re- 
ally offend HTML purists, since anybody doing 


untitled.html 


mm I Fi^ nriigiE3iga^gig^(^ 


PtiiuT 




Ntme 


Email Addnss 


Mailing Address 







1 b 1 itii MtM 


IUM:|r«tio90064 

1 

M.cinteih T 

1 




L«ng:«g« r~ English V] 

Operating SysieinQ^vbciitosh ®UNIX 


Commerts 





■ 


MS 




o 


Figure 1 1 . To create a radio button group, 
insert a single button from the toolbar and 
clone it via copy and paste (rather than in- 
serting new buttons). Then enter the labels 
by positioning the cursor and typing, and de- 
fine the value for each button within the At- 
tributes Inspector. 
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Figure 12. The finished form, complete with header, explanatory 
text, and buttons, allows the user to either submit the form 
to your server or clear it and start over. 


anything interesting on the Web already thinks 
of markup as a primitive page-description lan- 
guage. On the other hand, it can easily lead 
to bad decisions and broken HTML. 

The most notorious result — which Adobe 
surely will fix in a future version — is that the 
paragraph tag <P> is completely abandoned. 
(PageMill even strips out <P> tags from clean 
imported text!) Now, in HTML, <P> has a par- 
ticular purpose — it signifies 
the beginning of a new para- 
graph. As you can imagine, 
it's a very common and very 
important tag. But since its 
usual visual interpretation is 
a blank line between two 
blocks of text, PageMill goes for that blank line 
regardless of the text's intended meaning. Not 
all browsers interpret the tag the same way, 
so the tag must go. Ironically, PageMill's re- 
placement — two consecutive line breaks — 
isn't interpreted consistently, either. 

Even assuming you can live with the flawed 
code and limited capabilities, there's the more 
serious issue of general instability. PageMill 
is crash-prone, especially on Power Macs, and 
especially when launching or quitting. (Un- 
patched traps and memory collisions are the 
most frequent culprits.) There are also numer- 
ous bugs and inconsistencies 

— so many that Adobe has 
posted no fewer than 37 tech- 
nical notes on its Web site 
(http: / /WWW. adobe. 
com/Support/). On my Power 
Mac 7500/100, for example, 
PageMill almost inevitably 
crashes when I attempt to 
quit if other applications are 
running in the background, 
completely hanging my sys- 
tem and forcing a reboot. Re- 
ports of similar problems 
abound on Internet news- 
groups and mailing lists. 

There are other indications 
that the program was rushed 
to market. When saving a 
JPEG image or imagemap, for 
example, you are liable to re- 
ceive the error message, “You 
don't have access to the spec- 
ified volume or folder." Ap- 
parently, this is because 
PageMill doesn't like running 
in low memory (that is, when 
it's opened before other appli- 
cations). However, if you open 
other applications first — one 
of Adobe's proposed solutions 

— then PageMill is more li- 
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Description 

WYSIWYG Web page authoring tool. 


System Requirements 

Minimum: Apple Macintosh II or better run- 
ning System 7.x, 4-bit grayscale display, 
3MB RAM free, 1 .5MB on hard disk. Rec- 
ommended: Power Macintosh or 68040 
Macintosh, System 7.5 or later, cobr monitor, 
6MB RAM free, 1 .5MB on hard disk. 

Features 

WYSIWYG editing environment; drag-and- 
drop image placement and linking; imports 
GIF, JPEG, and PICT file formats; automatic 
creation of interlaced/transparent GIFs; built- 
in Imagemap editor; forms support (limited 
to one per document). 

Suggested Retail Price 

$149. 

Contact 

Adobe, 1 585 Charleston Ave., Mountain 
View, CA 94043; vox 800.833.6687, 
41 5.961 .4400; fax 41 5.961 .3769; Web 
http://www.adobe.com. 

Reader Service #195 


able to crash on quitting. Adobe promises a 
patch to bring the program up to version 1.0.1, 
possibly fixing these problems. 

Despite its failings, for the moment 
PageMill is the only program on the market 
that meets a pressing need for painless, GUI- 
based Web page creation. (Netscape's Nav- 
igator Gold may end the monopoly, but beta 
versions aren't all that impressive.) Adobe sold 
more than 30,000 copies in the first month, 
and as of this writing, it's MacWarehouse's top- 
selling piece of software. Adobe has a great 
track record, and when it begins seriously de- 
veloping the program, PageMill could well be- 
come an indispensable tool for neophytes and 
Webmasters alike. ^ 
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Easier. 


The Virtual Video Deck 

A Full-Motion Video Card Won't Make You 

But It Can Make Your 


B Y 


CHRIS MEYER 


t's common for video card 
manufacturers to show a 
video created by some ac- 
complished artist or special 
effects house and say, “See? 
This is what you can do with 
our card.” The reality is that video cards are 
much closer to a video deck than an artistic tool. 
However, a good video card is a video deck that 
happens to be compatible with the way a com- 
puter-oriented video producer, editor, or artist 
prefers to work — which makes it easier to get 
art out and paychecks in. The trick is finding a 
card that's most compatible with the way you 
want to work. 

The most common uses of desktop video are 
editing, acquiring material for CD-ROM, and 
creating video motion graphics and special ef- 
fects. At CyberMotion, we specialize in the latter 
and use our digital video cards (two Radius 
VideoVision Studios and a Telecast) to capture 
video, perform full-motion tests of works in 
progress, make VHS proofs for clients, and oc- 
casionally even output finished material to our 
Betacam SP deck. The savings in time and out- 
of-house transfer fees have been considerable. 
Below, I’ll go over some of the criteria we use 
when judging the best card/computer video 
deck for our uses. I’ll note up front that the per- 
fect video system does not yet exist, but at least 
I can make you aware of some of the tradeoffs. 
Keep in mind that your needs may not be the 
same as ours. 

The Checklist 

QuickTime Compatible. Some desktop 
video editing products treat their hardware and 
software as a closed, self-contained system. 
This is fine for an editing system, but not for 
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our work, where we use several different pieces . 
of software and need to maintain compatibility 
among them. Some editing systems have the 
ability to translate between QuickTime and 
their own native format, but often at the cost 
of duplicate data and time-consuming conver- 
sions. For example, the Data Translations Me- 
dia 100 requires data-duplicating conversion 
between their format and QuickTime if the 
frame rate is anything other than 29.97fps 
(which is fine with us, since we work at 29.97; 
you may prefer to work at SOfps). If you make 
your movies at 29.97, then no duplication of 
data is required. Avid systems tend to need 
translations to and from their own format. Con- 
versely, Radius and Truevision use QuickTime 
as their native format. 

Scalability. I can’t imagine working on only 
one computer. There are two of us so we have 
two workstations, allowing us to work at the 
same time, and we have a third computer for 
rendering. Sometimes we work with freelancers 
and need to exchange data with them as well. 

Some older video cards must be installed be- 
fore your computer can read and write their im- . 
ages, even if they are QuickTime compatible. 
This can quickly get expensive. A compromise 
is to put lower-cost versions of these cards in 
computers used just for proofs and rendering, 
and place a full-blown system only in the com- 
puter used for captures and final output. This 
is what we do with our VideoVisions; you can 
accomplish the same result (albeit at higher 
price points) with variations of Truevision’s Targa 
and DT’s Media 100 systems — especially when 
Data Translations releases their hardware- only 
card, which costs much less unbundled from 
their editing software. 

Even better is to have a software codec, a soft- 
ware imitation of your card solely for the pur- 
poses of reading and writing data in the proper 
format. You can place this in lieu of a card in 
rendering stations and give it to freelancers you 
need to exchange data with. You can’t capture 
or play fiill-motion video with a software codec 

— there are no hardware video ports, and it’s 
slower than using a dedicated compression chip 

— but it is very cost effective in a multi-com- 
puter facility. 

Radius just released their codec, called Soft- 
Studio. Avid features a software codec on some 


an Artist, 
Life a Lot 


of their lower-end systems. Truevision also has 
one, but currently it can only read, not write, 
their data. This is fine for CD-ROM production, 
where you capture using fuU-motion JPEG but 
re-render to a different codec when you’re 
done. But it doesn’t help us, where we want to 
render finished full-motion JPEG movies from 
ancillary machines. 

Synchronized Audio and Video. Audio is 
central to much of our work. One of our trade- 
marks is tight synchronization between audio 
and video events. Therefore, perfectly synchro- 
nized audio and video are essential to us. 
Many early cards, such as the Radius Video- 
Vison Studio, did not synchronize these two 
together. The more recent Telecast does. Avid 
has launched a very public lawsuit against 
Data Translations, claiming patent infringe- 
ment on the way they keep audio and video 
synchronized. Data Translations claims their 
Media 100 actually uses a superior technique. 
Meanwhile, the original NuBus version of the 
Targa 2000 initially claimed sync, but Truevi- 
sion has since backed off from this claim. They 
now say you must get either the Pro version 
of the NuBus card or the PCI version of the Tar- 
ga 2000 to have true sync. 

Just claiming sync is not good enough: The 
audio sample rate clock must be hard-slaved 
to the video clock, and it should be matched 
up in a manner that follows the SMPTE 272M 
specification. Not all video cards do. For ex- 
ample, both Radius VideoVision Telecast and 
Data Translations Media 100 use slightly off- 
speed audio clocks when trying to match 
44.1kHz audio to NTSC video that can result 
in long-term drift if the audio and video 
weren’t digitized through the same card. Data 
Translations says this will be corrected in Me- 
dia lOOqx. Meanwhile, the Targa 2000 does in- 
deed achieve correct long-term sync, but 
sometimes it adds or removes audio samples 
in the process. Truevision claims to do this in 
such a way that no audible distortion is intro- 
duced. I’ll be going into more detail on this 
in my next column. 

Usable as a Second Monitor. We don’t want 
our video card to be strictly an NTSC-compatible 
tape deck input/ output device. We want to use 
it as a fully functional computer monitor graph- 
ics card in addition to our normal 20" displays. 
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We like to place our main working stage on this 
monitor to check NTSC colors (which appear 
differently when they're displayed on an RGB 
monitor) and safe areas, or to use as an overflow 
monitor for extra windows and palettes. Many 
cards can drive a monitor while recording or 
playing video, but not as a second computer 
monitor to be accessed by all software. 

This capability requires a video card to have 
some convolution or de-flickering algorithm 
so that thin lines (such as those that outline 
most computer windows) don't flicker on an 
interlaced video monitor. Radius makes the 
only Mac cards I'm familiar with that feature 
convolution. The Truevision Targa 2000 can 
repeat horizontal lines to eliminate flickering, 
but with half the lines missing most computer 
readouts are useless. 

Special mention does need to be made of 
the Targa's ability to support both a 20" and 
NTSC monitor from the same card. This allows 
it to play full-motion video on the lai^e monitor 
as well. Usually this is not possible — more typ- 
ical is the ability to display the video on any 
monitor, but it can only be played back at full 
speed on the NTSC monitor. For some, this 
compensates for not being able to use the 
NTSC output to drive a fully independent sec- 
ond computer monitor. 

Multiple Resolution Support. A common 


computer monitor resolution is 640x480 pixels. 
The 480 number is close to the number of ac- 
tive horizontal scan lines commonly required 
by NTSC video, 486, and the 640 square- 
shaped pixels across fills out a nice 4:3 aspect 
ratio like television is supposed to have. There- 
fore, most desktop video systems (such as the 
Media 100 and Telecast) deliver an image res- 
olution of 640x480 pixels. 

However, this does not pass strict muster for 
a real video signals. Indeed, the CCIR-601 stan- 
dard for digital video (used by devices such as 
D1 and Digital Betacam decks as well as the 
Abekas DDR) specifies 720x486 non-square pix- 
els. A compromise for square-pixel-oriented 
computer users is 648x486 pixels, which retains 
the 486 active scan lines and the 4:3 aspect ratio. 
Only the Targa 2000 supports all three of these 
resolutions. The same board is used in the latest 
generation of Avid systems. 

Some PC-based video cards, such as the DPS 
Perception, support a format of 720x480 pixels. 
The new prosumer DV standard for digital 
video seems to use this format, so it's likely not 
finished in this area. In the meantime, even 
though I wish Media 100 and VideoVision sup- 
ported 720x486, in truth, their 640x480 images 
have already made their way onto broadcast 
TV multiple times. 

One other quirk in the area of multiple res- 


olutions bears mentioning: zooming. If you're 
working on an editing system, you probably 
want your images to be full-screen, full-reso- 
lution all the time. However, if you're just run- 
ning off a quick proof to see if your animation 
moves are correct, you may not have the time 
to render or create a full-screen test. A useful 
compromise is 320x240: a quarter of the pixels 
and often only a quarter of the rendering time. 
To fill the entire screen for a VHS proof, it needs 
to be zoomed. Many cards perform this zoom 
by duplicating pixels vertically and horizontally, 
which results in a very blocky image. Some edit- 
ing-focused systems can't even deal with less- 
than-full-screen video. 

The Radius VideoVision features an interpo- 
lated zoom that looks much better than usual. 
Indeed, some video producers have used this 
format for their final product, trading off fewer 
compression artifacts (320x240 also requires 
only a quarter of the data throughput for the 
same compression ratio) for the softer image 
and lack of fields. These people claim it has more 
of a “film” look (really!). 

Quality. Of course, the final result has to look 
good. Good chips must be used for the analog 
to digital video conversion, \fideo interconnection 
formats are also important. Just supporting com- 
posite video isn't good enough. Y/C is a bare min- 
imum. Component YUV connections enable us 
to maximize the video quality we can get out of 
a Beta SP deck — the most common format for 
professional video work. As for audio, pro-level 
analog or even digital audio connections are a 
big plus. Fortunately, virtually every card now has 
a component video option. Higher-quality audio 
connections are much less common. 

Intangibles. Is the manufacturer reliable? 
Do they give good support? Do they admit 
their shortcomings and work to fix them, pro- 
viding workarounds in the meantime, or are 
they too defensive to frankly admit their faults? 
Does the card itself look like it has a future, or 
is it likely to become orphaned? Don't forget 
that a card doesn't stop working just because 
a newer one is available. But if there are no 
more software updates coming or no clear up- 
grade path, it might turn out to be a bad long- 
term investment. 

Bottom Line. As I mentioned up top, there 
is no perfect card yet, though all have uses. The 
Radius system comes close to being our own 
dream system, but it falls short of perfection. 
We had great hope for the Truevision system 
when it was first announced, but some sec- 
ondary issues, such as functionality of the NTSC 
output, have given us pause. We love the quality 
of the Media 100 system, but it has been fo- 
cused more toward editors than people like us, 
though that seems to be changing. 

One thing is certain. Evolution has not 
stopped. Let's see what appears at the NAB show 
(happening about the time you'll be reading 
this). Stay tuned. ^ 


DIGITAL VIDEO FOR EDITING 






>• -Qf^ O <- 














S' 

A"'.' 


T he most well-publicized ile of digital videociatds in personal computers the^ days is for editing 
video. A traditional editing suite requires at least two tape decks: one to play back raw source 
material and one to re-record just the segments you want to keep. These are usually processed through 
a video switcher, titler, or effects unit. If you want to have more than one video image playing at 
the same time, you need an additional source deck per extra image. The number of decks you have 
and number of simultaneous channels your video switcher supports, limits how complex an image 
you can create. Remember that even a simple crossfade or wipe consists of two images playing 
at once. As a result, a traditional editing suite has at least three tape decks. 

Digital video cards can narrow these requirements to one deck. You use this deck to play all your 
source material into the computer, combine whatever elements you want with virtually no restriction 
on ihe number of simultaneous images (since all footage can be accessed equally and in any combination 
once it's stored on a hard disk), and ploy the finished work back out to the same deck. For this savings 
alone, digital video can be attractive. 

Another benefit of digital video for editing is the ability to maintain higher image quality from 
start to finish. Professional tape decks hove component-level interconnections, but not all the equipment 
in a typical studio may support component video and may degrade the signal by requiring conversion 
to a lesser format such as composite video. Dubbing from tape to tape also reduces video quality 
on each pass. With one component video deck (such as a Sony UVW-1 800 Beta SP deck) and a 
high-end digital video card (such as Radius VideoVision Telecast, Truevision Targa 2000 Pro, or 
Data Translations Media 1 00 with the component option), you can have an all-component studio 
for less than analog-based facilities pay for the tape decks alone. 

Mind you, it is still possible to screw up digital video by compressing it excessively. Oh, for the 
holy grail of uncompressed video in our computers! Or by using software that doesn't maintain the 
highest possible quality. But tHe potential exists for enhanced quality at a much lower pVice. ^ 
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Getting the 


Bugs Out: 





have a confession to make. 
My name’s John and my 
code has bugs in it. Actually, 
all programmers have bugs 
in their code. It’s a dirty little 
secret that the marketing 
people don’t like us to talk about. I feel much 
better now that it’s out in the open. 

Some people might tell you their programs 
are bug- free. That usually means they haven’t 
tested them enough to find all of the bugs. Or 
maybe they have some swamp land to seU you. 

Don’t get me wrong. It’s not that programmers 
intentionally leave bugs in their work. It’s just 
really hard to get all the bugs out. They hide in 
the little nooks and crannies vdiere people other 
than users never look. Besides, you can always 
add a new feature or two to your bug fixes and 
sell it as an upgrade. Just don’t tell people you 
got the idea from me. 


DrawRect: - draws a rectangle 
input: r - the rectangle 
result: none 

assumptions: the rectangle's width 
and height are both positive. 

V 


Often I’ll write all these comments before I 
start on the code. They serve as a really useful 
design tool. Later I just fill in the routines. 

Perhaps the most important part is the assump- 
tions section. This is where I list any comers I’ve 
cut. Even if you’re working by yourself, it’s hard 


you were thinking when you wrote a piece of 
code. Second, it’s hard to get anyone else to 
help out with your code if it isn’t commented. 
Remember, if you are the only person who un- 
derstands your code, then you’ll have to con- 
tinue working on it. Seems like good job secu- 
rity until you realize that it usually means no 
new projects and no promotions. 

I try to comment the start of every routine in 
a standard way. This makes it easy for anyone 
who picks up my code to get a feel for it. Also, 
nicely organized comments radiate profession- 
alism. This is especially important if you’re doing 
contract development. 

Here’s an example: 

/* 


Schedules in the Real World 

The most basic impediment to writing bug- 
free code is the schedule. Contrary to what you 
might think, a project’s schedule is not based on 
how long it’s going to take to do the work. 
Sure, in a perfect world, everyone in- 
volved would get together and agree on 
the feature set. Then, after considering 
how much work is involved, a realistic sched- 
ule would be established. Once the schedule and 
feature set are finalized, you just get to work. 

Unfortunately, in the real world, or at least 
the one I live in, things work very differently. The 
schedule is based on the desired introduction 
date. The feature set is never fi:ozen, and people 
work madly without sleep until the project ships 
or until they drop from exhaustion. 

Exactly how the intro date is picked beats me. 
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Usually there doesn’t seem to be a good reason 
vdiy the product must be introduced on that date. 
Let me give you an example. Once I worked on 
a project \>Tiere the president of the company de- 
cided we had to introduce the product by Labor 
Day. I’m still not sure why. Perhaps because that 
day was colored red on the calendar. We didn’t 
have enou^ time to implement all the fea- 
tures, let alone test the product. Needless 
to say, it wasn’t a rousing success. 

What do you do when you’re in this sit- 
uation? That’s the tricky part. If you point out 
that the project can’t be done in the allotted time, 
you’ll get a lecture on positive thinking. If you 
try and fail, it’s your fault. If by some miracle (and 
lots of caffeine) you make it, then the schedule 
wasn’t aggressive enough in the first place. Now 
that I’m older and perhaps wiser, I try to avoid 
this sort of project. Get a good feel up front for 
the scope of the project and the schedule. If you 
don’t think you can do a quality job in the time 
allowed, don’t take the project. 


Comment Confusion 

Another problem with tight schedules is 
pressure. The old cliche “haste makes waste” 
is true. Some programmers complain they don’t 
even have time to put comments in their code. 
Aside from being silly, this is a big mistake for 
two reasons. First, nothing is more frustrating 
than sitting in front of the computer, hours 
away from a deadline, trying to figure out what 
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to keep all the details of a large project in your 
head. If you’re working with a team, documenting 
your assumptions is even more important. This 
documentation can be invaluable when debug- 
ging. A large percentage of bugs come from users 
violating undocumented assumptions. 

Suppose the routine described in the 
comment above were called with a rectangle that 
has a negative height. If the comment weren’t 
there, you wouldn’t know where to look for the 
problem first. Should DrawRect be fixed so it 
does the right thing with a negative height, or 
should the routine calling it be fixed? With the 
comment, you know the DrawRect routine was 
never intended to handle this case and that the 
problem is probably in the calling routine. 

Another useftil technique is pre-flighting the 
arguments to your routines. What is pre-flighting? 
Before pilots take an airplane up, they check 
everything very carefully. After all, it’s a long way 
down. With software, we check each of the argu- 
ments to make sure it’s what we expect. 

For the DrawRect routine, the pre-flight por- 
tion of the code might look something like: 

void DrawRect! Red r) 

{ 

FailNegative(Wldth(r),err); 

FailNegative(Height(r),err); 

// drawing code omitted 

/ / control passes to here from 
// FailNegative 
err: 

// handle any errors from FailNegative 

} 

FailNegative is a macro that checks its argu- 
ment to see if it’s negative. Why use a macro? Be- 
cause it’s evaluated at compile time, which 
means we can change the code that gets com- 
piled based on a debug flag. Furthermore, check- 
ing each of the arguments can really slow down 
the execution of your code. Also, you want to 
print out debugging information while you’re 
debugging your code, but you don’t want users 
to see this. 

Here’s what the macro looks like. Note that 
this is a fairly simple version. You can get fancy. 
The back slash (\) at the end of the lines tells the 
compiler that the macro is continued on the next 
line. Without this, the compiler assumes the 
macro is only a single line. 

#ifdef DEBUG.IT 
#define FailNegative(case) \ 

if (case < 0) \ 

{ 

printf("prob in FailNeg.Xn"); \ 

goto handler; \ 

} 

#else 


#define FailNegative(case) \ 

if (case < 0) \ 

{ 

goto handler; \ 

} 

#endif DEBUGJT 

I set the flag debug_it to true if I’m building 
a debug version of the code and false other- 
wise. The primary difference is that if I’m 
building a debug version, then an error mes- 
sage is printed. 

Using this basic idea, you can create spe- 
cial macros for a variety of cases. In addi- 
tion to pre-flighting arguments, you might 


use them for checking error results. What? You 
don’t check error results? Unfortunately, this 
is fairly common and a really bad habit. 

Here’s why. Suppose you need to allocate 
some memory. The value returned is 0 if the 
memory can’t be allocated. If you don’t check 
for this case, then you’ll be writing over low 
memory locations with unhappy results. If I had 
a dollar for every time I’ve seen this, even in ship- 
ping applications. I’d be sending this column 
from somewhere in the South Pacific. 

There are going to be bugs in your code. 
Not much you can do about that. But 
with a little care, at least you can avoid 
the obvious problems. ^ 






j L «»« >''» There’s a new standard in digital video 
editing technology. In reviews in Digital 
Video, MediaStudio Pro”* topped Adobe 
HmUSm Premiere”* in virtually every category 

MediaStudio Pro Version 2.5 
adds even more power with 32-bit Video Editor and Capture 
modules for unmatched performance, Sub-Pixel Rendering 
for unrivaled video quality, and support for bi-directional 
prediction using the Intel® Indeo Video Interactive codec. 

Also included are 3D spherical and cylindrical moving paths, Proxy-mode editing to further 
speed-up the creation of your productions, F/X Studio" for over 100 transitions and 50 video 
effects &ters, and Multimedia Converter", which converts to and from virtually any multimedia 
file format. All this in one tightly integrated package. And, it’s hundreds less than Adobe Premiere 
So, call 1 - 800 - 858-5323 today for upgrade information, or to locate a dealer near you. 

■ MediaStudio, MediaStudio Pro, F/X Studio, Multimedia Converter, Ulead 

Systems, and the Ulead Systems logo are trademarks of Ulead Systems, Inc. 

General Notice: Some of the product names used herein have been used for 
identification purposes only and may be trademarks of their respective com- 
panies. © 1996 Ulead Systems, Inc. Price and specifications subject to 
change without notice. 


Features 


Performance 


Documentation 
Tech Support 
Overall 


MediaStudio 
Pro 2.0 


6BIV30 


SCORE 

CARD 


Systems 


http://www.seed.net.tw/~ulead 


READER SERVICE NO. 1 5 


MAY 1 996 INTERACTIVITY 87 








I N "t E R A C T I V E NOISE 


c 


Cool 


Music Tips for 

the Sega 

BY DAVID JAVELOSA 


Saturn 


he Sega Saturn is the latest 
entertainment platform in 
a long line of venerable 
video game machines from 
Sega Enterprises and its do- 
mestic subsidiary, Sega of 
America. In the face of competition — 3DO, 
Sony PlayStation, and the PC-based CD-ROM 
sleeping giant, Sega hoped to avoid a predicted 
market slump and lead the way for the next 
generation of home game machines, much as 
the 16-bit Genesis, with its groundbreaking 
six- voice FM synthesizer and screaming 8MHz 
68000 processor, stole the wind out of Ninten- 
do's initial 8-bit kiddie toy, the NES. 

Mindful of the elements that contributed to 
the success of the Genesis, Sega was a seasoned 
pro in preparing for 32-bit game development. 
These elements included a strong developer 
technical support group, well-designed devel- 
opment tools, and delivery hardware designed 
with as much flexibility as could be afforded 
in a consumer device. 

R. Wiley Evans of Sega's Developer Technical 
Support (DTS) sees the development battle 
from the front line. “We get people porting from 
a PC or PSX (Sony PlayStation) who want to 
stream everything in the world, but the Saturn 
is not set up to do that. Its selling point is the 
dedicated 68000. FM works and it rocks, but you 
have to have roots in the old school to do FM 
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Logically laying out the Saturn Sound Tool windows on a big screen helps to view the process 
like a commercial musk sampler. The top window maps out memory allocation for vokes, sequences, 
etc. Below that is the tone bank window for managing the different instruments and their specific 
parameters. The layer bank shows how the different physical voices are grouped in an instrument, 
including register range, level, and pan. The effect select channel is equivalent to a send bus 
on a hardware mixer. The lower left shows an edit window for an individual voice. A bank of 
several different "mixers" can be configured. A "mixer" window actually represents effect return 
busses with level and pan. Also shown: the omnipotent Master Volum(e). 


effectively on any machine. These new whiz- 
bang sound developers are ticked off that they 
can’t get their 14-second 44.1kHz stereo string 
samples in and still have full-on dialog and 
sound effects. A big problem is that producers 
don’t do the research necessary to figure out 
what they can do exactly. They hear rumors 
about what a certain machine is thought to be 
capable of, and then they ask for MIDI, PCM, 
and Red Book all at the same time with full- 
blown graphics. Gimme a break! You still can’t 
do that with a PC or Mac yet.” 

“Another problem is that the producer says, 
‘I want to do a multiplayer, 3D action game with 
Red Book digital audio’ then leaves it up to a pro- 
grammer to figure out how it’ll be done without 


talking to a musician or graphic artist. The pro- 
grammer says he thinks it can happen, the pro- 
ducer says ‘Make it so,’ and then he jets off to 
some electronic shows. When the deadline 
comes around, he comes back to the office and 
starts shouting at support people and pointing 
the finger at everyone. Overall, the problem is 
lack of knowledge transfer between producers, 
programmers, and artists.” 

Operational and human communication hassles 
aside, developing music for next-generation game 
machines like the Saturn can turn into a vast ex- 
ploration of compositional possibilities. Let’s look 
at the development system as it relates to sound 
and the features, libraries, and resources that’ll help 
you make the most of the Saturn platform. 
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The Right Tools 
for the Right Job 

Like other 32 -bit game platforms, 
the Saturn offers several options for 
sound generation. The most obvious 
sound source on the system, of 
course, is the CD player. Since the 
Saturn is a CD-based system. Red 
Book audio is available — with all its 
advantages and disadvantages. One 
advantage is that it can play high- 
quality stereo sound as produced in 
the recording studio. Simple enough. 

In addition, the pitch of the audio 
can be adjusted and controlled from 
the processor, as can individual vol- 
ume and pan levels for each of the 
stereo channels. These features pre- 
sent some interesting possibilities 
for realtime interactive control. 

The heart of the system, however, 
is the custom Yamaha SCSP audio 
chip, which features 32 voices /chan- 
nels of PCM sample playback from 
44.1kHz/ 16-bit on down. It also in- 
cludes programmable internal DSP, 
a 16-channel mixer with stereo out, 
and a dedicated 68000 processor to 
handle the entire audio show. The 
development tool suite is all Mac- 
intosh based, so ideally you only 
need the one computer for compos- 
ing, sequencing, voicing, and edit- 
ing. The audio emulation system 
supplied to developers is a stand- 
alone box with only the soundboard. 

This differs from development sys- 
tems that include the entire delivery 

platform, in whatever variation, 

soundboard included. 

The host Macintosh must be hooked up to 
the soundboard in two ways. MIDI cables 
coming from the computer's MIDI interface 
out to the SCSP’s MIDI ins provide realtime 
control of the sound from a Mac-based se- 
quencer or external MIDI keyboard. The 
soundboard actually has two sets of MIDI 
in/out/thru connectors to provide access to 
all 32 MIDI channels. 

Strangely enough, the Saturn includes an 
optical I/O on the board for loading sample 
data. The designers didn’t assume the typical 
developer would have access to audio dig- 
itizing, and this I/O would provide a way to 
bring in samples from audio CD libraries or 
DAT players. In reality, most audio developers 
have full digital audio setups that include 
their own digitizing and editing environ- 
ments, such as Digidesign Sound Tools on the 
Mac. As a result, a WAV editor program that 
comes with the development tools allows the 
SCSP to act like a peripheral sound acceler- 
ator card. 

The other hookup is a SCSI cable to the Mac- 



□ 

NO. 

Layer Name 

Start 

End 


0 

untitled 0 

C-1 

G9 

• • 

la 

1 

untitled 1 

C-1 

G9 

• . 

□ 

2 

untitled 2 

C-1 

G9 

• •• 

□ 

3 

untitled 3 

C-1 

G9 


□ 

4 

untitled 4 

C-1 

G9 

. .• 



urrlKled 0 


X 



PLFO 

FM 

untitled 14 


44<h 



1 oluluum 


: T'*'*'i 

F 

untitled 1 

M 

3 


RLFO 
— cx: 


TOTAL LEOEL 


urrUIled 0 lum. 

LEUEL(MDL) 

15 

<ii! d> 



unlilled 0 EG 


26 


0 


SORHOLD(EGHOLD) □ 

nnflCK RflTE(flR) 

DECRV RRTEKD1R) 

DECRV RRTE2(D2R) 

DECRV LEUEUDL) 

RELERCE RRTE(RR) 

KEV RRTE SCRLE(KRS) 
LPSLNK □ 


14 


11 


0 



ii 

^ilii 



llHi 










m 

ill 



Ii 

^ilii 




Tin 





This layout is an overview for creating and editing both FM synthesis and sample based voices. The checked 
box on the left of the tone bank indicates a channel allocated for FM carrier output. All voices can be used 
as FM program o[#3rators. Below that, a voice edit window shows the sample "Owwwl " loaded. Each 
little box in the schematic click opens to edit windows such as pitch and amplitude low frequency oscillators 
(LFOs) and envelope generators (EGs) shown in the lower right. The modulation level adjustment (center) 
introduces frequency modulation (FM) from a mix of up to two other voice/operators. When updated, a 
map of the voice modulation paths are mapped out in the FM Algorythm window. 


intosh (or the SCSI chain of external hard drives 
and CD-ROM devices). This connection pro- 
vides a fast way to download sample data, con- 
verted MIDI data, and DSP configurations. Re- 
member, the standalone box is just a means of 
performing your music and audio. The data 
you’re editing and downloading from the Mac 
will be compiled and delivered to the program- 
mer assembling the entire game. 

For those Sega developers who have a digital 
audio production setup, this much should have 
been made clear in the documentation. For out- 
siders looking to come in, this gives you an idea 
of some of the tasks involved. There’s still time 
to turn back! 

On the software side, the Saturn tools treat 
the soundboard almost like a commercial sam- 
pler. The voicing architecture organizes multiple 
samples into instruments, and instruments into 
banks. A familiar analogy would be Digidesign’s 
SampleCell. Similar to SampleCell, all digital au- 
dio would be edited on the Mac in something 
like Sound Tools and saved as AIFF files. Annoy- 
ingly, the Saturn doesn’t always like the AIFF files 
that Sound Tools puts out — apparently a prob- 


lem in the file header information. I’ve found 
that importing them into Passport’s Alchemy 
and saving them as AIFF files made the data 
more palatable for the Saturn board. 

Libraries and Resources 

Samples can be taken from a number of 
sources and used in different ways. The most 
common source is CD libraries that have been 
developed for the Saturn system. A great set was 
done for the original developer’s kit, and a 
handful of new libraries will be available in the 
near future. These libraries feature samples that 
have already been trimmed, edited, and assem- 
bled into instrument files, ready to be loaded 
into banks. 

As a general practice, I use stock instru- 
ment sounds for background material and 
put unique custom sounds into the fore- 
ground voices. Likewise, it’s a good space- 
saving technique to put lower sample-rate 
instruments (read smaller, lower fidelity) in 
the background and the higher sample-rate 
instruments in the foreground. If you’re im- 
porting your own samples, you can configure 
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parameters such as note range, level, effect 
send, effect select, and pan at the sample lev- 
el. These options provide for some very in- 
teresting and complex instruments. 

After you’ve assembled your samples into 
instruments, you can save individual instru- 
ments for later work or save the group as a 
bank for the composition at hand. This will 
be one of your main components at run 
time. One of my favorite composition tech- 
niques in this environment is to use longer 
samples of drum loops or other rhythmic 
phrases. You may need to use a lower sample 
rate to compensate for using a lengthy sample, 
but a background sample loop can contain a 
very complex set of instrument sounds and 
ambience that leaves the DSP allocation free 
for unique delays or reverb on the foreground 
voices. This touches on the strip sample or 
.mod file techniques I’ve mentioned using on 
other platforms (see Interactive Noise, Inter- 
Activity, November/ December ’95). 

One glitch to watch for when using this tech- 
nique is timing. When sending the MIDI stream 
to trigger loops and play instrument samples, 
you’re syncing to the external sequencer’s tem- 
po. After you convert and download the MIDI 
file to the SCSP, the performance tempo from 
the internal playback can differ greatiy enough 
to make your loops sound truncated or out of 


sync. This must be fixed by ear, adjusting the 
tempo in your original MIDI file before making 
another conversion. This tempo discrepancy 
has been noted and reportedly has been worked 
on. However, I’ve noticed similar problems on 
the Sony PlayStation. 

Memory 

Here’s another tip regarding memory. The de- 
velopment system has a whopping 2MB RAM, 
v\Tiereas the actual target system is shipped with 
512k. This litde design feature was an attempt to 
be kind to the music developers creating their 
masterpieces — the idea was that after all was 
played and done, data compression would clean 
up the mess. This is a fiiendly notion, but the com- 
poser should always be aware of eventual limi- 
tations, try not to assume compression will always 
be available, and be as nice to the programmer 
as possible. Also, bear in mind that precious audio 
RAM has to hold everything, including samples, 
DSP and instrument configurations, converted 
MIDI data, and so forth. 

Other Fun-Packed Features ' 

Because of the open architecture in the sample 
playback, the sound system is suited for stream- 
ing audio alone or interleaved with video. As Yel- 
low Book audio, the quality can exceed industry 
standards (48kHz) but that presents an even big- 
ger storage problem. The 32 voices and 16 mixer 
channels can handle multiple streams of this au- 
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The DSP editor is similar to what you would find in an exotic effects editor like TurboSynth. Using a modular 
patching metaphor, I/O modules and effect modules are called up from scrolling select palettes. Once 
on the screen, just connect the boxes. Clicking on an effect module reveals parameter values for editing. 
The input module channels refer to the eff^, select sends in the layer bank, and the output module channels 
return to the mixer's effect levels and pans. If you think about it, it makes perfect sense. Really. 


dio data, but bandwidth limits the size (sample 
rate) of what’s coming down the pipes. 

This scheme would be useful for a scenario 
in which the user is switching around time- 
specific clues coming out of a multi-channel ra- 
dio and the game is dependent on listening to 
the right chaimel at the right time. Another ap- 
plication for high-quality streaming audio might 
be on-the-fly editing of music, such as an inter- 
active scenario, branching seamlessly through 
different segments of a piece of music. Again, 
maxing out the data stream, sound channels, 
and processor capacity influences game play 
and graphic presentation. If the audio scheme 
goes beyond the dedicated 68000’s capabilities, 
the main CPUs (Hitachi SH-2s) can be called in 
to add some muscle, but this is a serious inva- 
sion into the overall program design. 

The DSP, combined with the mixer, does a 
great job of tying all the sound elements togeth- 
er. Samples, streaming audio, FM, and even CD 
audio can be run through internal DSP effects. 
The open architecture really shines with several 
different algorithms available and a cool patch- 
cord style interface for configuring them. Each 
of the effect algorithms take up processor cy- 
cles, so you won’t have all of them running at 
once. A good reverb can take up so many steps 
there won’t be much left after that. Q-sound 
spatialization is another great realtime effect 
available on the Saturn. The Saturn’s DSP can 
also be programmed to handle audio data 
compression, giving it an advantage 
over the PlayStation’s hardwired com- 
pression scheme. 

One of the least talked about but 
most likely resorted to features on the 
SCSP is FM synthesis. Giving up at least 
four PCM voices at a time as FM oper- 
ators, the Saturn actUciUy works as one 
of the most versatile FM synthesizers 
in any game machine. By throwing 
more voices at an FM patch you can 
even get eight-operator FM synthesis 
like the venerable Yamaha DX7. 

The advantage here, of course, is the 
relatively minuscule amount of data it 
takes to sound an FM patch versus sam- 
ple data. Sweetened with the internal 
DSP, FM instruments can easily save the 
dayjn a pinch. I’ve heard talk about a cer- 
tain sound designer putting together a 
32-operator patch just to say it could be 
done! This makes me think that Yamaha 
probably will put this SCSP chip in a com- 
mercial synthesizer in the near future. 

The Saturn offers composers plenty 
of possibilities. Memory constraints, 
however, are a cold hard reality. My fa- 
vorite translated-fi:om-Japanese dialog 
box in the Saturn sound tool appears 
when you try to import a sample that 
won’t fit into memory: “This data is 
BIG data!!” ^ 
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Check out buildingProjects. and watch our 
progress as we create an interactive CD title 
in each issue of directorDirect! 






director Direct is a rich full-featured interactive 
magazine on CD-ROM for multimedia artists who use 
(or want to use!) Macromedia Director. Each issue 
helps unleash your creative powers with tips & 
tricks covering the entire spectrum of interactive 
development. Best of all, it's written entirely In 
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eWorld gone mad? No. it's the main menu for 
directorDirect. and it's “...highly recommended" 
by Morph's Outpost on the Interactive Frontier! 


directorDirect includes 3-D objects that you 
can use (or see how we made) in your own 
projects! audioFiles and rgbGallery provide 
copyright-tree sounds, backgrounds, and 
textures! 


Each issue includes a text retrieval engine 
written in Lingo to search our database tor 
solutions to questions on Macromedia 
Director. Photoshop. Intini-D. and more! 
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This is the End 

The State of the Art in SGI Alias/Wavefront Graphics 


BY MARK GIAMBRUNO 



Digital performance artists gambol on a virtual stage in the end. The dancing 
characters were animated via motion capture, and their fibrous bodies were 
generated using CompuHair, a new module in Alias PowerAnimator 7.0. 


very year at the Association 
for Computing Machinery’s 
Siggraph show, people clam- 
or for tickets to the hottest 
event — the Electronic The- 
atre. The Theatre covers the 
fields of motion picture effects, commercials, 
scientific visualization, and fine art, showcasing 
the top animation works of the year. This year’s 
grand finale animation was a piece titled the end 
created by Chris Landreth and his Alias/Wave- 
front team. 

The Product 

the end takes a satirical look at the some- 
times overly serious works that have graced Sig- 
graph shows in the past, including some of 
Landreth’s own works. It also showcases some 
of the latest advances in Alias/Wavefront soft- 
ware, including special effects, lip syncing, and 
realistic hair. 

The animation begins with a pair of digital 
performers materializing on a chessboard-like 
stage. The characters’ heads are fractured, with 
rods and wires protruding from the male’s head 
and widely spaced but realistic hair adorning 
the female’s. The bodies are even stranger, look- 
ing like a loose collection of oversized veins 
with long tendrils dangling from the arms. It’s 
as if a person’s cardiovascular system decided 
to dump the rest of the body and strike out on 
its own. 

The characters begin to dance, hair and ten- 
drils flowing behind them hypnotically. Then 
they pause to make profound- sounding state- 
ments such as “Lingering narrative concepts and 
furtive simplistic montage are the harbingers 
of the new semiotics!” This exchange culminates 
with the characters hopping from foot to foot 
chanting, “Speak to me now, bad kangaroo.” 


The performance 
ends and animated 
house lights come 
up. After an un- 
comfortable pause, 
the male character 
turns to the female 
and asks, “Well, 
what’s next?” She 
replies that she 
doesn’t know either, 
and the characters 
begin to wonder 
aloud where they 
are and what this is 
all about. In the 
background, a voice 
can be heard carry- 
ing on a phone con- 
versation. The char- 
acters take note and 
one says, “Am I hal- 
lucinating, or did 
you just invent 
God?” The voice 
replies, “I’m not 
God. I’m an anima- 
tor. This is an animation. You are characters in 
this animation.” 

The characters, awestruck by this revelation, 
start to quiz the animator about their appear- 
ance and surroundings. “What are these sticky 
things? And the rods and wires in my head? Why 
don’t we have ears? What are those hand-bird 
things?” The animator replies that they are 
metaphors, enhancing the hip artistic content 
and profound nature of the piece. 

Finally, the female starts to get upset, chal- 
lenging the animator’s explanations and formu- 
lating one of her own. “If anything, lam creating 
you. You have no choice but to create this an- 
imation, okay? / have free will!** At this point, 
her image dissolves into that of a frame on a 
storyboard, with a lifelike human hand writing 
the words, “I have free will!” 

The animator appears at his desk, working 
on the boards and continuing his phone con- 
versation. He describes the concept behind 
the work and his ideas for a couple different 
endings. The party on the other end of the line 
disagrees, telling him to ditch the two char- 


acters and make the ending about himself 
That he, the animator, is a work of fiction in 
his own animation, and that he changes con- 
tinuously without even realizing it. As the an- 
imator discusses this idea, he begins to change 
— his hair, voice, skin color, and even gender 
cycling through permutations as he discusses 
that very possibility. 

Finally, he becomes a young Asian-American 
girl as she says, “Then I realize that as a work 
of my own fiction, I can create my own ending.” 
With that, the girl’s image transforms into the 
final frame of the storyboard. 

The Process 

Landreth’s roles in the project were varied, 
but co-writing and directing the piece were two 
of his primary tasks. Despite the end!s complex- 
ity and new techniques employed, Landreth says 
that coming up with the story was the hardest 
part. This is reflected in the finished product it- 
self, since much of it deals with the process of 
developing its own story. 

The motion capture was performed at Wind- 
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"What do you mean, we're not real?" The characters confront the mysterious animator. Facial 
expressions were animated by determining the effect of flexing each of 1 3 facial muscles, assigning 
1 0 morph targets, and combining morphs from a neutral face using the Alias ShapeShifter utility. 


light Studios in Minneapolis, Minnesota, a well- 
equipped facility with a lot of experience doing 
this type of work. (They collaborated with 
Alias/Wavefront to develop their MotionSampler 
2 capture software.) For the session, two dancers 
donned Flock of Birds motion capture receivers 
made by Ascension Technology. This hardware 
provides a data stream to a computer running 
MotionSampler, vdiich in turn tracks the positions 
and movement of the dancers’ bodies as they per- 
formed their avant-garde revue. When the motion 
data is applied to a model in PowerAnimator, it 
will move exactiy as the dancers did. 

The characters and set were created with 
Alias PowerAnimator 7.0. To allow sufficient 
control over the surface detail on the anima- 
tor character’s head, the mesh consists of six 
separate NURBS patches and four blend sur- 
faces, which are used to connect the face sec- 
tions together. 

Landreth accomplished realistic mouth move- 
ment by careful study of his own face vdien form- 
ing sounds and a couple of books on facial anato- 
my. He decided that 13 key muscles provide the 
range of emotion and mouth movement required 
by the piece. By determining the effect each of 
these muscles has on the face, he was able to 
modify the control vertices (CVs) on the neutral 
face’s NURBS surfaces to create a total of 10 
morph targets. 

A PowerAnimator utility called ShapeShifter 
was used to create a control panel with 10 sliders 
controlling the percentage of change from the 
neutral face to the 10 morph targets. ShapeShifter 
allowed Landreth to create complex expressions 
by layering the effects of morphing toward the 
individual morph targets. For example, if an ex- 
pression of surprise was needed, he could adjust 
the sliders for the brow, mouth, jaw, and eyes 
away from the neutral setting and toward the 
morph target position, tweaking them until he 
achieved the desired effect. 

Phonemes are the sound components that 
form spoken language, like oo or f. We adopt 
particular mouth shapes and movements to 
form each one. To form the phoneme p, for in- 
stance, we purse our lips and then part them 
while exhaling. To make the head speak, then, 
the lower facial muscles were manipulated with 
ShapeShifter to form the characteristic 
phoneme shapes. To achieve lip sync with the 
recorded dialog, the soundtrack was loaded into 
PowerAnimator’s SoundSync module (co-de- 
veloped with Windlight Studios), which allows 
the user to identify the exact moment a partic- 
ular phoneme is being pronounced and adjust 
the animation to match. 

A new particle system effect in PowerAni- 
mator called CompuHair contributed signif- 
icantly to the unique imagery of the end, adorn- 
ing the characters with naturalistic flowing hair. 
CompuHair generates thousands of simple 
line-segment primitives and arranges them into 
a mass of hair-like strands. The hair can be con- 


trolled by forces such as movement, gravity, 
wind, and turbulence. These forces are adjusted 
by the user, and then CompuHair decides what 
effect they have on the individual strands of 
hair and moved them accordingly. While the 
images printed here may give you an inkling 
of how good the result looks, you have to see 
it in action to appreciate it fully. 

The soundtrack was composed by the ends 
co-writer, Robin Bargar of NCSA. It employs sev- 
eral experimental techniques, including sound 
morphing, procedural 
sound composition, and 
interactive environmen- 
tal sound layering. 

In all, the production 
took about six months 
to complete. The hard- 
ware used ran the SGI 
gamut from Indy to 
Challenge, and much of 
the work was done with 
beta versions of Pow- 
erAnimator 7.0. 

The Animator 

Interestingly, Chris 
Landreth has no formal 
education in computers 
or art. With a back- 
ground in mechanical 
engineering, he broke 
into the CG field about 
five years ago. While do- 
ing research at the Uni- 
versity of Illinois, he got 
interested in the Renais- 


sance Experimental Lab project at the National 
Center for Supercomputing Applications 
(NCSA) just down the street. The Renaissance 
Lab was the brainchild of university art instruc- 
tor Donna Cox, who saw a need to bring art stu- 
dents and computers together. The lab had 
about 25 Iris computers that were available for 
whatever type of work the students wanted to 
do with them. 

Eventually, Landreth became the senior an- 
imator at the North Carolina Supercomputing 



The animator discusses possible endings for his piece with an associate 
on the phone. Just whose animation is this, anyway? 


MAY 1 996 INTERACTIVITY 95 



A N I M A T A 


Center and was involved with several anima- 
tions that made it into the Electronic Theatre, 
including The Listener, Caustic Sky, and Data 
Driven: The Story of Franz K. 

About two years ago, he went to work for 
Alias/Wavefront as an animator in the product 
development department, where he helps de- 
velop, refine, and test their software from an 
artist’s perspective. Currently, he works with both 
the Alias team in Toronto and the Wavefront 
team in Santa Barbara, California. 



The Future 

Landreth views the recent 
mergers of Alias and Wave- 
front and their subsequent 
merger with SGI as a very 
positive thing. 

“There’s no way that, by it- 
self, any one of these compa- 
nies could have undertaken 
the kind of research and de- 
velopment we’re doing now,” 
he points out. “The results of 
this work will have a tremen- 
dous impact on animators in 
terms of freedom, productiv- 
ity, and ease of use.” 

Another of Landreth’s 
outlets. Project Maya, is a 
joint effort between SGI 
and Alias/Wavefront to de- 
velop the next generation 
of graphics software. The 
goal is to set new standards 
and develop new technolo- 
gies and interface designs 
that will lead to dramatic 


The animator character realizes that he, too, is a work of fiction. 
The blobby hair effect was created by taking CompuHair settings 
to extremes. 




increases in realism, speed 
of production, and creative 
freedom. The first results 
of Project Maya should 
make it to the marketplace 
in late 1996. 

With the recent 3D Paint 
software and the Compu- 
Hair particle system allowing 
virtual actors to appear more 
realistic, I asked Landreth 
how long it will be before we 
see character animation that 
is indistinguishable from 
video. “Quite a while,” he 
replied. “ Maybeby the end 
of the century, but probably 
not.” Since we’re so well at- 
tuned to human appearance 
and movement, he noted, 
the more we try to pass off 
a digital actor as real, the 
smaller the error it takes to 
spoil the illusion. 


The End 

Although he’s occupied 
with Project Maya, this is 
not the end of Landreth’s animation efforts. 
His work no doubt will be seen in a future Sig- 
graph, where it will again make the audience 
gasp (and Alias/Wavefront’s competition 
groan). Oh, by the way, those “hand-bird 
things” were inspired by a serious CG art piece 
done by Joan Staveley for a previous Siggraph. 
Landreth met Staveley at Windlight (where she 
participated in the production as the senior 
motion capture coordinator) and she agreed 


The animator goes through several morphs as he/she wonders 
about his/her true nature. The face's mesh consists of six separate 
NURBS patches and four blend surfaces, which connect the face 
sections. 


to let him take a good-natured potshot at the 
fluttering metaphors. 

Next month, we’ll get away from our dark 
little cubicles, glaring monitors, and coffee- 
stained keyboards and go outside. We could 
. . . um ... sit in the park for a while, or go for 
a bike ride, maybe the zoo? Arrgh! Who am I 
kidding? Boot up Wing Commander IV and 
blast some Kilrathi. Too much sun is bad for 
you, anyway. ^ 
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of a UNIX-based system! 

Award-winning TDZ 3D graphics workstations run SOFTIMAGE® 3D better than it’s ever run on 
proprietary RISC -based machines. TDZs feature Intel’s fastest Pentium® Pro processors teamed 
with Intergraph’s own OpenGL graphics accelerators and Video Engine. 

Go ahead - motion test that complex animation sequence again and again. With fast frame 
generation and powerful rendering, you can adjust key frames as often as necessary, edit your 
Gouraud-shaded, lighted, and textured creation at display resolutions up to 1,600 by 1,280 
pixels - and still meet your deadline. Choose from seven GLZ accelerator options with features 
such as texture processing and geometry acceleration. GLZs are the ONLY graphics accelerators 
for Windows NT'offering these advanced capabilities - and they're available only on TDZ 3D 
graphics workstations. 

So don’t waste another minute. For a demo or more information about our TDZ workstations, 
call 800-763-0242 (U.S.), 31-23566576 (Europe), or 1-205-730-5441 (other). Or reach us on 
the Internet at http://www.intergraph.com/ics. 


• One or two 200 or 150 MHz Intel Pentium Pro processors or four 

200 MHz Pentium Pro processors. One- and two-processor models also 
available with 133 MHz Pentium processors 
’ Desktop and deskside models 
•32, 64, or 128 MB of RAM, expandable to 512 MB 
•Seven GLZ OpenGL graphics accelerators to choose from with: 

8 or 32 MB of texture processing memory 

Geometry acceleration 

12, 24, or 34 MB of high-speed VRAM 

24-bit, double-buffered image planes 

24- or 32-bit Z buffer 

1- or 8-bit alpha buffer 

•Windows NT Workstation with OpenGL support 

• Plus all the components of a high-performance 3D workstation 
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Open CorelDRAW™ 6 
or other Windows* 

95 OLE 2.0 graphics 
applications within 
Corel CD Creator 2 
to edit images for 
jewel case inserts. 
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The jewel case editor 
allows the user to 
design and print to 
the surface of the CD 
with a supported 
disc printer. 




Corel VCD Creator 
allows users to select 
videos and stills from 
various sources and 
produce a video CD. 


Corel PCD Creator 
allows digital 
photographers to 
create Photo CD 
Image Pac discs. 


Audio can be 
edited using 
the new 32-bit 
Corel SOUND 
application. 
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IDEAL FOR: 

> Multimedia presentations 

> CD-ROM publishing 

> Interactive training 

> Archiving data 

• Distributing data 


• Mixing and editing 
music 

• Reference material 

> Distributing product 
catalogs 


EASY TO USE! 

• Extensive Disc Wizard 

• Drag and drop information into Corel CD Creator 2 

• Context-sensitive ffelp 

• System tests validate hardware requirements 

• Support for CD Plus^*" (Enhanced CD) 


APPLICATIONS INCLUDED: 

Corel VCD Creator - Select videos and stills from various sources, 
describe the menuing structure, and produce a video CD that can be played on 
any video CD player. 

Corel PCD Creator - Display and select PCD images that are 
then written to a CD. 

Corel CD Duplicator - Allows you to easily duplicate CDs. 

Corel SOUND - A 32-bit audio editor that includes many special effects. 

Corel Session Seiector - Enables you to select any session 
of a multisession disc. 

XingMPEG^'* Software - Includes XingMPEG Encoder^” and 
XingMPEG Player^*" software for video CD. Encoding boards are not necessary, 
but can be used if available. 


Software, musical compositions, artwork, photographs, audio-visual works, television and film clips, textual 
material, some collections of data and many other types of works are protected by international copyright 
laws. Unauthorized copying of those works in any manner may expose you to civil and criminal penalties. 

This product is provided under an enclosed license agreement that defines what you may do with this product 
and contains limitations on warranties and your remedies. You may return this product with the media 
packaging unopened within ten (1 0) days of purchase if you do not agree with the terms of the license 
ogreement and your money will be refunded. 

You may not use the Corel CD Creator product to violate the copyright rights of 
others. Corel does not authorize you to use the Corel CD Creator product and does 
not license or sell the Corel CD Creator product to you for the purposes of violating 
the copyright rights of others. If you have any questions or doubts concerning your 
use or copying of someone else's works, please confirm in advance thot you are 
authorized to use and copy the work in the manner you intend. 
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Corel CD Creator 
2's Disc Wizard 
demystifies the CD 
creation process. 
This Wizard oIIovys 
the first time and 
infrequent user to 
create CDs vYith 
little effort. 
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